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(54) METHOD AND DEVICE FOR PRODUCING THIN FILM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To efficiently produce a thin 
film in which minute structure control of a high degree is 
held without causing thermal decomposition of a material 
for forming the thin film and adhesive strength to a 
substrate is high without receiving effect of a pollutive 
substance and durability is high and a function is 
enhanced. 

SOLUTION: The surface of a substrate 30 is cleaned and 
treated in a closed clean vessel 8 free from floating dust 
and/or pollutive gas. The substrate 30 is placed in a 
vacuum vessel 3 without being taken out in the 
atmosphere. Thin film forming material of a liquid state 
containing composition incorporating a thermoplastic 
polymer compound is accumulated on the substrate 30 by 
atomizing the thin film forming material into the vacuum 
vessel 3 from the atomization nozzles of atomization 
devices 33 provided at every kind of the above- mentioned 
thin film forming material. Thereafter, the substrate 30 is 
transferred into a vacuum vessel 9 and both heating 
treatment and pressure molding treatment of the thin film 
forming material accumulated on the substrate are 
performed. In the meantime, the temperature of the 
substrate is held in a temperature range which exceeds 
the melt starting temperature of composition containing 

the thermoplastic polymer compound and does not exceed the thermal decomposition starting temperature 
thereof. Furthermore, sealing treatment is performed in the closed vessel 8 without being exposed to the 
atmosphere. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the thin-film-fabrication approach characterized by consisting of the spraying process 
and heating down stream processing to heat-treat which the thin film formation ingredient of at least 
one kind of liquid condition is sprayed [ down stream processing] into a vacuum housing from the 
spraying nozzle prepared for every class of said thin film formation ingredient, and make it deposit on a 
substrate. Further The inside of the temperature chosen from following (1) thru/or the group of (3) 
according to the component presentation of said thin film formation ingredient. Temperature exceeding 
the lowest temperature is made into a minimum. The inside of said thin film formation ingredient 
constituent, The thin-film-fabrication approach characterized by the substrate temperature in said 
spraying process and/or said heating process being controlled by the temperature requirement which 
makes an upper limit temperature which does not exceed the pyrolysis initiation temperature of the 
component pyrolyzed at the lowest temperature. 

(1) the melting initiation temperature (2) of the constituent which contains said thermoplastic high 
molecular compound when said thin film formation ingredient contains the constituent containing a 
thermoplastic high molecular compound — the case where said thin film formation ingredient contains 
an organic and/or inorganic high-molecular-compound precursor — the initiation temperature (3) of this 
macromolecule-ized reaction — the case where said thin film formation ingredient contains organic 

and/or inorganic a cross linking agent or a cross-linking compound the initiation temperature [claim 

2] of this crosslinking reaction The thin-film-fabrication approach characterized by performing a 
spraying process, without putting a substrate front face to suspending dust and/or stain resistance gas 
within the pure well-closed container which is connected to the inside of a vacuum housing, or a 
vacuum housing through an airtight door, and does not have suspending dust and/or stain resistance gas 
in advance of a spraying process in the thin film formation approach according to claim 1 after carrying 
out purification processing of the front face of a substrate. 

[Claim 3] The thin-film-fabrication approach characterized by controlling substrate temperature to a 
temperature requirement according to claim 1 by energizing and heating on said conductive exoergic film 
using the substrate which prepared the conductive exoergic film removable to the field of the opposite 
side with the field which manufactures a thin film in the thin-film-fabrication approach according to 
claim 1 or 2. 

[Claim 4] The thin-film-fabrication approach characterized by controlling substrate temperature to a 
temperature requirement according to claim 1 by irradiating and heating the light of an absorption 
wavelength band to said visible ray and/or the infrared absorption film using the substrate which 
prepared the visible ray and/or infrared absorption film of the opposite side removable to a field with the 
field which manufactures a thin film in the thin-film-fabrication approach according to claim 1 or 2. 
[Claim 5] The thin-film-fabrication approach characterized by controlling substrate temperature to a 
temperature requirement according to claim 1 by irradiating an electromagnetic wave from an induction 
coil at said conductive magnetic-substance film using the substrate which prepared the conductive 
magnetic-substance film removable to the field of the opposite side with the field which manufactures a 
thin film, generating an eddy current, and heating in the thin-film-fabrication approach according to 
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f claim 1 or 2. 

[Claim 6] The thin-film-fabrication approach characterized by sticking a substrate to a substrate 
maintenance plate through the liquid or fluid of a non-volatile, and controlling substrate temperature for 
said substrate maintenance plate to a temperature requirement according to claim 1 in the thin-film- 
fabrication approach according to claim 1 or 2 energization heating element heating, a visible ray and/or 
infrared heating, or by carrying out induced current heating. 

[Claim 7] The thin-film-fabrication approach characterized by sticking a substrate to a substrate 
maintenance plate through a rubberHike elasticity object, and controlling substrate temperature for said 
substrate maintenance plate to a temperature requirement according to claim 1 in the thin-film- 
fabrication approach according to claim 1 or 2 energization heating element heating, a visible ray and/or 
infrared heating, or by carrying out induced current heating. 

[Claim 8] 7 is [ claim 1 thru/or] the thin-film-fabrication approach characterized by carrying out 
pressing after heat-treatment in the thin-film-fabrication approach of a publication either. 
[Claim 9] The thin-film-fabrication approach that substrate temperature at the time of carrying out 
pressing is characterized by being controlled by the temperature requirement according to claim 1 in the 
thinHllm^abrication approach according to claim 8. 

[Claim 10] claim 1 thru/or either of 9 — the thin-film-fabrication approach characterized by carrying 
out seal processing within the pure well-closed container which is connected to the inside of a vacuum 
housing, or a vacuum housing through an airtight door, and does not have suspending dust and/or stain 
resistance gas, without taking out the manufactured thin film in atmospheric air in the thin-film- 
fabrication approach of a publication. 

[Claim 11] The thin-film-fabrication equipment characterized by to have a vacuum housing, at least one 
spraying means is established in a vacuum housing and spray a thin film formation ingredient for every 
class of the, the substrate that said thin film formation ingredient deposits, a measurement means 
measure said substrate temperature, a heating means heat the temperature of said substrate to a 
temperature requirement according to claim 1, the control means that control said heating means, and 
the exhaust-air means which carry out the evacuation of the inside of said vacuum housing. 
[Claim 12] Thin-film-fabrication equipment characterized by establishing the purification processing 
means for carrying out purification processing of the front face of said substrate in advance of a 
spraying process in the pure well-closed container which is connected to the inside of said vacuum 
housing, or said vacuum housing through an airtight door, and does not have suspending dust and/or 
stain resistance gas in thiri^ilm-fabricatjon equipment according to claim 1^ 

[Claim 13] In thin-film-fabrication equipment according to claim 12 said vacuum housing It consists of at 
least two or more sets of vacuum housings, and is connected through the conveyance room equipped 
with the airtight door of each other. One in said vacuum housing The purification processing means 
which is used as a substrate pretreatment room and carries out purification processing of the front face 
of said substrate, It has a migration means for transporting said substrate to the vacuum housing of the 
inside of this vacuum housing, and degree process, and the' exhaust air means which carries out 
evacuation of the inside of this vacuum housing. Other one in a vacuum housing further At least one or 
more spraying means to be used as a vacuum atomizing chamber and to spray said thin film formation 
ingredient for every class of the, The substrate on which said thin film formation ingredient is made to 
deposit, and a measurement means to measure said substrate temperature, A heating means to heat the 
temperature of said substrate to a temperature requirement according to claim 1, and the control means 
which controls said heating means, Thin-film-fabrication equipment characterized by having a migration 
means for transporting said substrate to the vacuum housing of the inside of this vacuum housing, and 
degree process, and the exhaust air means which carries out evacuation of the inside of this vacuum 
housing. 

[Claim 14] claim 1 1 thru/or either of 13 — the thin-film-fabrication equipment of a publication — 
setting — claim 11 thru/or either of 12 — the thin-film-fabrication equipment characterized by 
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. establishing the pressing means for carrying out pressing of the deposit on said substrate in the vacuum 
housing of a publication, or the vacuum housing of others according to claim 13. 
[Claim 15] claim 1 1 thru/or either of 14 — the thin-film-fabrication equipment of a publication 
setting — either [ claim 1 1 thru/or ] 12 or 14 — in the vacuum housing of a publication Or the inside of 
the vacuum housing of others according to claim 13 or 14, Or thin-film-fabrication equipment 
characterized by establishing the seal processing means which carries out seal processing of the 
manufactured thin film in the pure condition that there are not suspending dust and/or stain resistance 
gas in the well-closed container connected to said one of vacuum housings through the airtight door. 
[Claim 16] 15 is [ claim 11 thru/or ] thin-film-fabrication equipment characterized by having the 
substrate maintenance plate which established the maintenance means and the substrate heating means 
of having made sticking a substrate and holding in the thin-film-fabrication equipment of a publication 
either. 

[Claim 17] 16 is [ claim 11 thru/or ] thin-film-fabrication equipment characterized by having established 
the heating means of an energization heating element heating method as a substrate heating means in 
the thin-film-fabrication equipment of a publication either. 

[Claim 18] 16 is [ claim 11 thru/or ] thin-film-fabrication equipment characterized by having established 
the heating means of an infrared-heating method as a substrate heating means in the thin-film- 
fabrication equipment of a publication either. 

[Claim 19] 16 is [ claim 11 thru/or ] thin-film-fabrication equipment characterized by having established 
the heating means of an induced current heating method as a substrate heating means in the thin-film- 
fabrication equipment of a publication either. 

[Claim 20] claim 11 thru/or either of 15 — the thin-film-fabrication equipment characterized by using 
the conductive exoergic film and visible ray which were established as film removable to the field of the 
opposite side with the field which manufactures a thin film and/or the infrared absorption film, or the 
conductive magnetic-substance film as a substrate heating means in the thin-film-fabrication equipment 
of a publication. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the thin-film-fabrication approach and thin-film- 
fabrication equipment. Furthermore, it is related with the new detailed thin-film-fabrication approach 
which makes it possible high quality and to be efficient and to manufacture for the thin film as an optical 
thin film of highly efficient nature with this invention especially useful on opto-electronics, such as the 
wavelength selection transparency film, the reflective film, the optical nonlinear effect film, photo- 
electric-conversion equipment, photoconductivity film, an optical recording medium, an organic 
electroluminescent element, an image display device, and a space optical modulator, an optoelectronics 
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# technique, etc., and thin-film-fabrication equipment. 
[0002] 

[Description of the Prior Art] Generally the optical thin film using the wavelength selection transparency 
which is conventionally used in the applicable field with various optical thin films which consist of 
various kinds of presentations, for example, used the absorption of light or interference, or a reflex 
function is used. And especially in recent years, development of the optical thin film which has different 
high efficiency from the former for the application for informational plural juxtaposition high-speed 
processing in which the multiplicity of light was used, and application of an optical nonlinear effect and 
the photoelectricity effectiveness is briskly furthered in the field using laser light of optoelectronics. 
[0003] An organic system optical material is one of those which attract attention as a material for 
forming such a new highly efficient optical thin film. Various kinds of examination is advanced until now 
about the manufacture approach of the organic system optical thin film using this organic system optical 
material, for example, the following approaches are learned. 

[0004] (1) They are the electrochemical technique, such as print processes, such as coating methods, 
such as the wet method applying method for having prepared a solution, dispersion liquid, or a 
developing solution, the blade coat method, the roll coat method, a spin coat method, a dipping method, 
and a spray method, the Taira version, letterpress, an intaglio, a mimeograph, a screen, and an imprint, 
an electrodeposition process, an electrolytic polymerization method, and a micell electrolytic 
decomposition process (JP,63-243298,A), Lang Mia Blodgett's technique which moves the 
monomolecular film made to form on water. 

[0005] (2) They are the approach casting method for using giant-molecule-ized reactions, such as a 
polymerization of a raw material monomer, the reaction injection mold method, a plasma polymerization 
method, a photopolymerization method, etc. 

[0006] (3) The approach using a gas molecule (the evaporating method by heating) 

They are a sublimation replica method, vacuum deposition, vacuum evaporation technique, the ion beam 
method, the sputtering method, a plasma polymerization method, a photopolymerization method, etc. 
[0007] (4) They are the approach hot pressing (JP,4-99609,A) using melting or softening, an injection- 
molding method, the extending method, the single crystal-ized approach of a melting thin film, etc. 
[0008] However, in these conventional manufacture approaches, the actual condition was not suitable 
manufacturing the highly efficient organic system optical thin film which the target presentation and 
structure of an optical thin film are restricted to the comparatively simple thing, and enabled control of 
the more advanced fine structure. For example, in the conventional thin-film-fabrication approach,: since 
heating decomposed, and that ingredient decomposed in evaporation temperature even if the melting 
point exists in that ingredient when the ingredient with which the melting point of organic ionic crystal 
etc. does not exist is used, it was difficult to control these phenomena or to realize a highly efficient 
organic system optical thin film by this control. 

[0009] The artificer of this invention sprays a solution or the organic system optical material of a 
dispersion-liquid condition into a high vacuum container, and makes it deposit on a substrate in JP,6- 
3061 81, A and JP.7-252671.A as one of the The meians for solving a technical problem of these, and the 
manufacturing method of the organic system optical thin film characterized by heat-treating and its 
equipment are already indicated. Production of the optical thin film by which structure was controlled by 
the detailed field of under the micrometer in temperature far lower than the decomposition temperature 
of an organic system optical material by this approach was attained. 
[0010] 

[Problem(s) to be Solved by the Invention] However, in carrying out purification processing of the front 
face of the substrate for making a thin film formation ingredient deposit in the manufacture approach of 
the organic system optical thin film said invention, and its equipment Purification processing needed to 
be performed in the exterior of said equipment, and while transporting the substrate which performed 
surface purification processing to thin-film-fabrication equipment, the substrate front face was put to 
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, suspending dust and/or stain resistance gas, the effectiveness of purification processing faded, and the 
technical problem that the adhesion reinforcement of a substrate and a thin film might fall, occurred. 
Moreover, it sets to the manufacture approach of the organic system optical thin film said invention, and 
its equipment. When it is necessary to perform seal processing in the exterior of said equipment, and 
seal processing of the manufactured thin film tends to be carried out with the ingredient of gas barrier 
property, is going to raise endurance and it takes out from thin-film-fabrication equipment The thin film 
front face or the periphery was put to suspending dust and/or stain resistance gas, the effectiveness of 
seal processing faded, and the technical problem that the endurance of a thin film might fall occurred. 
[001 1] Therefore, there was a limitation in manufacturing a highly efficient nature thin film efficiently 
naturally using such a conventional thin-film-fabrication approach. 

[0012] It has advanced fine structure control, without this inventions canceling the fault of the 
conventional technique as above, and bringing about the pyrolysis of a thin film formation ingredient, and 
adhesion reinforcement with a substrate is high and it aims at offering the new thin-filmH'abrication 
approach which makes possible the thing with high endurance for which a more highly efficient thin film 
is manufactured efficiently, and thin-film-fabrication equipment. 
[0013] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the thin-film- 
fabrication approach concerning invention of this application according to claim 1 It is the thin-film- 
fabrication approach characterized by consisting of the spraying process and heating down stream 
processing to heat-treat which the thin film formation ingredient of at least one kind of liquid condition 
is sprayed [ down stream processing ] into a vacuum housing from the spraying nozzle prepared for 
every class of said thin film formation ingredient, and make it deposit on a substrate. Further The inside 
of the temperature chosen from following (1) thru/or the group of (3) according to the component 
presentation of said thin film formation ingredient, Temperature exceeding the lowest temperature is 
made into a minimum, and it is characterized by the substrate temperature in a spraying process and/or 
a heating process being controlled by the temperature requirement which makes an upper limit 
temperature which does not exceed the pyrolysis initiation temperature of the component pyrolyzed at 
the lowest temperature among said thin film formation ingredient constituent. 
[0014] (1) Melting initiation temperature of the constituent which contains said thermoplastic high 
molecular compound when said thin film formation ingredient contains the constituent containing a 
thermoplastic high molecular compound. 

[0015] (2) When said thin film formation ingredient contains an organic and/or inorganic high-molecular- 
compound precursor (a monomer thru/or oligomer), it is the initiation temperature of this 
macromolecule-ized reaction. 

[0016] (3) When said thin film formation ingredient contains organic and/or inorganic a cross linking 
agent or a cross-linking compound, it is the initiation temperature of this crosslinking reaction. 
[0017] Moreover, in order to attain the above-mentioned purpose, after the thin-film-fabrication 
approach of this application according to claim 2 carries out purification processing of the front face of 
a substrate, it is characterized by performing a spraying process in the thin film formation approach 
according to claim 1 within the pure well-closed container which is connected to the inside of a vacuum 
housing, or a vacuum housing through- an airtight door, and does not have suspending Just and/or stain 
resistance gas in advance of a spraying process, without putting a substrate front face to suspending 
dust and/or stain resistance gas. 

[0018] Moreover, in order to attain the above-mentioned purpose, the thin-film-fabrication approach of 
this application according to claim 3 is characterized by controlling substrate temperature to a 
temperature requirement according to claim 1 with the field which manufactures a thin film in the thin- 
film-fabrication approach according to claim 1 or 2 by energizing and heating on said conductive 
exoergic film using the substrate which prepared the conductive exoergic film removable to the field of 
the opposite side. 
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, [0019] In order to attain the above-mentioned purpose, moreover, the thin-film-fabrication approach of 
this application according to claim 4 In the thin-film-fabrication approach according to claim 1 or 2, the 
substrate which prepared the visible ray and/or infrared absorption film of the opposite side removable 
to a field is used with the field which manufactures a thin film. It is characterized by controlling 
substrate temperature to a temperature requirement according to claim 1 by irradiating and heating the 
light of an absorption wavelength band to said visible ray and/or the infrared absorption film. 
[0020] In order to attain the above-mentioned purpose, moreover, the thin-film-fabrication method of 
this application according to claim 5 The substrate which prepared the conductive magnetic-substance 
film removable [ in the thin-film-fabrication approach according to claim 1 or 2 ] to the field of the 
opposite side with the field which manufactures a thin film is used. It is characterized by controlling 
substrate temperature to a temperature requirement according to claim 1 by irradiating an 
electromagnetic wave from an induction coil at said conductive magnetic-substance film, generating an 
eddy current, and heating. 

[0021] Moreover, in order to attain the above-mentioned purpose, in the thin-film-fabrication approach 
according to claim 1 or 2, the thin-film-fabrication approach of this application according to claim 6 
sticks a substrate to a substrate maintenance plate through the liquid or fluid of a non-volatile, and is 
characterized by controlling substrate temperature for said substrate maintenance plate to a 
temperature requirement according to claim 1 energization heating element heating, a visible ray and/or 
infrared heating, or by carrying out induced current heating. 

[0022] Moreover, in order to attain the above-mentioned purpose, in the thin-film-fabrication approach 
according to claim 1 or 2, the thin-film-fabrication approach of this application according to claim 7 
sticks a substrate to a substrate maintenance plate through a rubber-like elasticity object, and is 
characterized by controlling substrate temperature for said substrate maintenance plate to a 
temperature requirement according to claim 1 energization heating element heating, a visible ray and/or 
infrared heating, or by carrying out induced current heating. 

[0023] in order [ moreover, ] to attain the above-mentioned purpose — the thin-film-fabrication 
approach of this application according to claim 8 — claim 1 thru/or either of 7 — in the thin-film- 
fabrication approach of a publication, it is characterized by carrying out pressing after heat-treatment. 
[0024] Moreover, in order to attain the above-mentioned purpose, it is characterized by the substrate 
temperature at the time of carrying out pressing of the thin-film-fabrication approach of this application 
according to claim 9 in the thin—film— fabrication approach according to claim 8 being controlled by the 
temperature requirement according to claim 1. 

[0025] in order [ moreover, ] to attain the above-mentioned purpose — the thin-film-fabrication 
approach of this application according to claim 10 — claim 1 thru/or either of 9 — in the thin— film- 
fabrication approach of a publication, it is characterized by carrying out seal processing within the pure 
well-closed container which is connected to the inside of a vacuum housing, or a vacuum housing 
through an airtight door, and does not have suspending dust and/or stain resistance gas, without taking 
out the manufactured thin film in atmospheric air. 

[0026] In order to attain the above-mentioned purpose, moreover, the thin-film-fabrication equipment of 
this application according to claim 1 1 A vacuum housing and at least one or more spraying means to be 
established in a vacuum housing and to spray a thin film formation ingredient for every class of the, It is 
characterized by having the substrate which said thin film formation ingredient deposits, a measurement 
means to measure said substrate temperature, a heating means to heat the temperature of said 
substrate to a temperature requirement according to claim 1, the control means that controls said 
heating means, and the exhaust air means which carries out evacuation of the inside of said vacuum 
housing. 

[0027] Moreover, in order to attain the above-mentioned purpose, the thin-film-fabrication equipment of 
this application according to claim 12 is characterized by establishing the purification processing means 
for carrying out purification processing of the front face of said substrate in advance of a spraying 
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i process in the pure well-closed container which is connected to the inside of said vacuum housing, or a 
vacuum housing according to claim 1 1 through an airtight door, and does not have suspending dust 
and/or stain resistance gas in thin-film-fabrication equipment according to claim 11. 
[0028] In order to attain the above-mentioned purpose, moreover, the thin-film-fabrication equipment of 
this application according to claim 13 In thin-film-fabrication equipment according to claim 12, said 
vacuum housing consists of at least two or more sets of vacuum housings, and it is connected through 
the conveyance room equipped with the airtight door of each other. One in said vacuum housing The 
purification processing means which is used as a substrate pretreatment room and carries out 
purification processing of the front face of said substrate, It has a migration means for transporting said 
substrate to the vacuum housing of the inside of this vacuum housing, and degree process, and the 
exhaust air means which carries out evacuation of the inside of this vacuum housing. Other one in a 
vacuum housing further At least one or more spraying means to be used as a vacuum atomizing 
chamber and to spray said thin film formation ingredient for every class of the, The substrate on which 
said thin film formation ingredient is made to deposit, and a measurement means to measure said 
substrate temperature, It is characterized by having a heating means to heat the temperature of said 
substrate to a temperature requirement according to claim 1, the control means which controls said 
heating means, a migration means for transporting said substrate to the vacuum housing of the inside of 
this vacuum housing, and degree process, and the exhaust air means which carries out evacuation of the 
inside of this vacuum housing. 

[0029] in order [ moreover, ] to attain the above-mentioned purpose — the thin-film-fabrication 
equipment of this application according to claim 14 — claim 1 1 thru/or either of 13 — the thin-film- 
fabrication equipment of a publication — setting — claim 1 1 thru/or either of 12 — it is characterized 
by establishing the pressing means for carrying out pressing of the deposit on said substrate in the 
vacuum housing of a publication, or the vacuum housing of others according to claim 13. 
[0030] In order to attain the above-mentioned purpose, moreover, the thin-film-fabrication equipment of 
this application according to claim 15 either [ claim 11 thru/or] 12 or 14 — the thin-filnrv-fabrication 
equipment of a publication — setting — claim 1 1 thru/or either of 14 — in the vacuum housing of a 
publication Or the inside of the vacuum housing of others according to claim 13 or 14, Or it is 
characterized by establishing the seal processing means which carries out seal processing of the 
manufactured thin film in the pure condition that there are not suspending dust and/or stain resistance 
gas in the well-closed container connected to said one of vacuum housings through the airtight door. 
[0031] in order [ moreover, ] to attain the above-mentioned purpose — the thin-film-fabrication 
equipment of this application according to claim 16 — claim 11 thru/or either of 15 — in the thin-film- 
fabrication equipment of a publication, it is characterized by having the substrate maintenance plate 
which established the maintenance means and the substrate heating means of having made sticking a 
substrate and holding. 

[0032] in order [ moreover, ] to attain the above-mentioned purpose — the thin-film-fabrication 
equipment of this application according to claim 17 — claim 1 1 thru/or either of 16 — in the thin-film- 
fabrication equipment of a publication, it is characterized by having established the heating means of an 
energization heating element heating method as a substrate heating means. 

... [0033] in-order [ moreover, ] to attain the-above^-mentioned purpose-— -the thin-^lm-fabrication 

equipment of this application according to claim 18 — claim 1 1 thru/or either of 16 — in the thin-film- 
fabrication equipment of a publication, it is characterized by having established the heating means of a 
visible ray and/or an infrared-heating method as a substrate heating means. 
[0034] in order [ moreover, ] to attain the above-mentioned purpose — the thin-film-fabrication 
equipment of this application according to claim 19 — claim 1 1 thru/or either of 16 — in the thin-film- 
fabrication equipment of a publication, it is characterized by having established the heating means of an 
induced current heating method as a substrate heating means. 

[0035] in order [ moreover, ] to attain the above-mentioned purpose — the thin-film-fabrication 
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, equipment of this application according to claim 20 — claim 1 1 thru/or either of 15 — in the thin-film- 
fabrication equipment of a publication, it is characterized by using the conductive exoergic film and 
visible ray which were established as film removable to the field of the opposite side and/or the infrared 
absorption film, or the conductive magnetic-substance film as a substrate heating means with the field 
which manufactures a thin film. 

[0036] The thin film formation ingredient of a liquid condition used by [thin film formation ingredient] this 
invention is as follows, for example. 

[0037] (1) The solution which dissolved the thermoplastic organic high molecular compound into the 
volatile solvent, or dispersed dispersion liquid. 

[0038] (2) The solution which dissolved the thermoplastic organic high-molecular-compound precursor 
(a monomer or oligomer) of a non-volatile into the volatile solvent, or dispersed dispersion liquid. 
[0039] (3) The solution which dissolved the thermosetting organic high-molecular-compound precursor 
(a monomer or oligomer) of a non-volatile into the volatile solvent, or dispersed dispersion liquid. 
[0040] (4) The solution which dissolved the inorganic polymer compound precursor (a monomer or 
oligomer) of a non-volatile into the volatile solvent, or dispersed dispersion liquid. 
[0041] (5) The solution which dissolved the organic low molecular weight compound into the above- 
mentioned solution or dispersion liquid, or dispersed dispersion liquid. 

[0042] (6) Dispersion liquid which distributed metal particles, such as semi-conductor particles, such as 
a selenium, a tellurium, germanium, silicon, silicon carbide, a copper chloride, a cadmium sulfide, a 
cadmium selenide, Cd-Zn-Mn-Se-Te-S-O, and Ga-In-aluminum-As-P, or gold colloid, in the above- 
mentioned solution or dispersion liquid. 

[0043] (7) The solution or dispersion liquid which added organic and/or inorganic a cross linking agent or 
a cross-linking compound in the above-mentioned solution or dispersion liquid. 
[0044] By the thin-film-fabrication approach of this invention, since at least one kind of thin film 
formation ingredient is sprayed into a high vacuum container in the state of a solution or dispersion 
liquid from the spraying nozzle prepared for every class of thin film formation ingredient, it is possible to 
use it for every component, choosing the optimal solvent or the optimal dispersion medium, and the 
concentration of a solution or dispersion liquid can be set up the optimal for every component further 
again. 

[0045] Hereafter, it illustrates still more concretely about each component of a thin film formation 
ingredient. 

[0046] As an example of the thermoplastic organic high molecular compound which can be used as one 
component of a thin film formation ingredient in [thermoplastic organic high-molecular-compound] this 
invention For example, polystyrene, Pori (alpha methyl styrene), the poly indene, Pori (4-methyl-1- 
pentene), polyvinyl pyridine, a polyvinyl formal, A polyvinyl acetal, a polyvinyl butyral, polyvinyl acetate, 
polyvinyl alcohol, A polyvinyl chloride, a polyvinylidene chloride, polyvinyl methyl ether, Polyvinyl ethyl 
ether, polyvinyl benzyl ether, a polyvinyl methyl ketone, Pori (N-vinylcarbazole), poly(N-vinylpyrrolidone), 
Polymethylacrylate, polyacrylic acid ethyl, polyacrylic acid, a polyacrylonitrile, A polymethyl methacrylate, 
polymethacrylic acid ethyl, polymethacrylic acid butyl, Polymethacrylic acid benzyl, polymethacrylic acid 
cyclohexyl, polymethacrylic acid, A polymethacrylic acid amide, the poly methacrylonitrile, the poly 
acetaldehyde, The poly trichloroacetic aldehyde, polyethylene oxide* polypropylene oxide* Polyethylene 
terephthalate, polybutylene terephthalate, and polycarbonates (bisphenols + carbonic acid) Pori 
(diethylene-glycol bisallyl carbonate), 6-nylon, 6 and 6-nylon, 12-nylon, 6, 12-nylon, Pori aspartic-acid 
ethyl, Polyglutamic acid ethyl, the poly lysine, polyproline, Pori (gamma-benzyl-L-glutamate), Methyl 
cellulose, ethyl cellulose, benzyl cellulose, hydroxyethyl cellulose, Hydroxypropylcellulose, an acetyl 
cellulose, cellulose triacetate, Organic polysilane, such as resin, such as eel low SUTORI butyrate and 
polyurethane resin, and Pori (phenyl methylsilane), the organic poly germane, and these copolymerization 
and copolycondensation objects can be mentioned. Furthermore, in usual [, such as a carbon disulfide, 
carbon tetrafluoride, ethylbenzene, perfluoro benzene, a perfluoro cyclohexane, and 



- 10- 



. trimethylchlorosilane, ], the thermoplastic high molecular compound which carried out the plasma 
polymerization of the compound without polymerization nature, and obtained it can also be used. 
[0047] In addition, it may contain as a copolymerization monomeric unit as the side chain of a 
monomeric unit, or a bridge formation radical, and the these thermoplasticity organic high molecular 
compound may contain the residue of the organic low molecular weight compound which shows organic 
coloring matter and an optical nonlinear effect as a polymerization initiation end. 

[0048] The above thermoplastic organic high molecular compounds can be used for an volatile solvent 
as a thin film formation ingredient of a liquid condition [ in / for the liquid dissolved or distributed / this 
invention ]. 

[0049] Moreover, if the precursor (a monomer or oligomer) of the above thermoplastic organic high 
molecular compounds is nonvolatile, this precursor can be used for an volatile solvent as a thin film 
formation ingredient of a liquid condition [ in / for the liquid dissolved or distributed / this invention ]. 
[0050] Moreover, a suitable cross linking agent can also be added and used for the thermoplastic above 
organic high molecular compound and/or its precursor. 

[0051] In addition, although the thermoplastic above organic high molecular compound and/or its 
precursor may be the cross-linking compounds which have a cross-linking functional group, such a 
compound is usually classified into the thermosetting high molecular compound described below. 
[0052] In [thermosetting organic high-molecular-compound and its precursor] this invention, the 
thermosetting organic high-molecular-compound precursor and need for solvent fusibility and a non- 
volatile can be accepted, and the liquid which dissolved or distributed the curing agent or polymerization 
initiator of a non-volatile to the volatile solvent can be used as a thin film formation ingredient of a liquid 
condition. The example of the thermosetting organic high molecular compound which can be used by this 
invention, and its precursor is enumerated and explained below. 

[0053] Like combination of a dibasic acid and a glycerol like [alkyd resin] phthalic anhydride, at 2 and 3 
functional-group reactions, if a reaction rate is made high, gelation will take place. The solvent fusibility 
resin which stopped the reaction and was obtained before gelation at such a reaction is generically 
called thermosetting alkyd resin. After forming the precursor of such a thermosetting organic high 
molecular compound, if it heats, it will harden (three-dimension-izing), and the insoluble film is obtained 
by the solvent. 

[0054] By adding a fatty acid in the dibasic acid and glycerol which are the component of [fatty-acid 
. modified-alkyd-resin] thermosetting alkyd resin, and considering as fatty-acid modified alkyd resin, the 
above-mentioned gelation can be pressed down, and flexibility can be given= to the= heat-curing resin 
after hardening, and shock resistance can be raised. 

[0055] If a glycol or a dibasic acid with a double bond is used by generation of the polyester by the 
[unsaturated-polyester-resin] polycondensation reaction, the polyester of cross-linking which has a 
partial saturation radical will be obtained. Usually, a fumaric acid, a maleic acid, etc. are used as a dibasic 
acid of partial saturation. Moreover, propylene glycol etc. is used as a glycol with a double bond. If the 
suitable polymerization initiator for the polyester which has a partial saturation radical is added and 
heated, crosslinking reaction will occur and heat-harden. 

[0056] By adjusting the conditions of the base catalyst polycondensation of [epoxy resin] bisphenols and 
epichlorohydrin, the so-called epoxy resin-with an epoxy group is obtained by both ends. Hardening 
takes place by adding, forming and heating a curing agent in the solution of this resin, as the curing 
agent of a non-volatile which can be used by this invention — an esterification reaction with the 
hydroxy! group in ring breakage addition or a chain with an end epoxy group — ; a lifting — being easy — 
as the curing agent which a thing is used and causes ring breakage addition — amines — moreover, a 
dibasic acid and its acid anhydride are used as a curing agent which causes esterification. 
[0057] [Thermosetting resin by addition condensation] formaldehyde reacts with the compounds (a urea, 
a melamine, guanamine, etc.) which have aromatic hydrocarbon (a phenol, toluene, xylene, etc.) and an 
amino group, and generates the solvent fusibility high molecular compound of low molecular weight 
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. comparatively. Such resin will be hardened if it heats with heating or a suitable curing agent (three- 
dimension-izing). These are connected with a raw material and called phenol resin, a urea-resin, 
melamine resin, xylene resin, a toluene resin, guanamine resin, etc. 

[0058] The liquid which dissolved or distributed the curing agent or polymerization initiator of a non- 
volatile can be used for the liquid which dissolved or distributed the precursor of the thermosetting 
above high molecular compounds to the volatile solvent as a thin film formation ingredient of this 
invention. 

[0059] As an example of the cross linking agent of the non-volatile which can be used as one 

component of the thin film formation ingredient used by [cross linking agent] this invention, what is 

described below can be mentioned according to the class of crosslinking reaction. 

[0060] (1) When double bond parts between [ of two ] carbon, such as divinyl compounds, such as a 

divinyl compound, form a lifting and a cyclobutane ring for double bond between carbon and 4 core 

reactions of a bridge formation partner respectively, crosslinking reaction advances. 

[0061] Moreover, if a divinyl compound is made to react with the high molecular compound which has a 

thiol group, bridge formation by sulfide bonding will take place. 

[0062] (2) If diisocyanate diisocyanate is made to act on the high molecular compound which has an 
alcoholic hydroxyl group or an amino group, crosslinking reaction will occur by forming a urethane bond 
or an urea bond. 

[0063] (3) If the compound which has two bis-ketene ketene radicals is made to act on the high 
molecular compound which has an amino group, bridge formation will advance by forming amide 
association. 

[0064] (4) If bis-ethyleneimine bis-ethyleneimine is made to act on the high molecular compound which 
has an alcoholic hydroxyl group, bridge formation will take place by forming ether amine association. 
[0065] (5) If BISUECHIRENURETAN BISUECHIRENURETAN is made to act on the high molecular 
compound which has an alcoholic hydroxyl group, bridge formation will take place by forming an ether 
urethane bond. 

[0066] (6) If bis-epoxide bis-epoxide is made to act on the high molecular compound which has an 

alcoholic hydroxyl group, ether linkage will be formed and crosslinking reaction will advance. 

[0067] (7) When the compound which has two diol alcoholic hydroxyl groups forms the compound and 

ester bond which have a carboxylic-acid radical, crosslinking reaction advances. 

[0068] (8) When the compound which has two dicarboxylic acid carboxylic-acid radicals forms the 

compound and ester bond which have an alcoholic hydroxyl group, crosslinking reaction advances, 

[0069] Moreover, the compound which has two carboxylic-acid radicals forms the compound and amide 

association which have an amino group, and constructs a bridge. 

[0070] (9) When the compound which has two diamine amino groups forms the compound with which the 
amino group has a carboxylic-acid radical respectively, an amide, or imide, crosslinking reaction 
advances. 

[0071] (10) The compound (tetracarboxylic acid anhydride) which has two bis-carboxylic anhydride 
carboxylic anhydride structures in intramolecular forms the compound and imide association which have 
an amino group, and constructs a bridge. 

[00723 (H) If-the non-volatile dichlorosilane derivative which the dichlorosilane derivative long^-chain 
alkyl group etc. combined is made to act on the high molecular compound which has a silanol group 
(SiOH) and carries out demineralization acid condensation, siloxane association (O-Si-O-) will be formed 
and crosslinking reaction will advance. 

[0073] (12) The high molecular compound known as a silane coupling agent or a titanium coupling agent 
"constructs a bridge" by the condensation reaction in a polar functional group like a hydroxyl group and 
the organic high molecular compound which were combined with the substrate front face. Such a 
coupling agent is nonvolatile, and it can be used as one component of the thin film formation ingredient 
used by this invention. 
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• [007,4] As an example of the organic low molecular weight compound which can be used as one 

component of the thin film formation ingredient used by [organic low-molecular-weight-compound] this 
invention For example, a urea and its derivative, meta nitroaniline, 2-methyl-4-nitroaniline, Benzene 
derivatives, such as 2-(N and N-dimethylamino)-5-nitro acetanilide, N, and N'-screw (4-nitrophenyl) 
methane diamine, Stilbene derivatives, such as biphenyl derivatives, such as - nitro biphenyl, and a 4- 
methoxy-4 '4-methoxy -4-nitro stilbene, 4-nitro-3-picoline = N-oxide, (S)-(-)-N -(5-nitro-2-pyridyl)- 
Pyridine derivatives, such as prolinal, Others [ active substances /, such as chalcone derivatives, such 
as 2' 4, and a 4'-trimethoxy chalcone, and a thienyl chalcone derivative, / secondary nonlinear optics ], 
Various kinds of organic coloring matter, an organic pigment, an organic photoconduction ingredient, an 
organic electroluminescence ingredient, a charge transportation agent (an electron hole transportation 
agent, electronic transportation agent), an organic photorefractive ingredient, liquid crystal, etc. can be 
mentioned. 

[0075] As an example of the liquid crystal used as one component of the thin film formation ingredient 
of [liquid crystal] this invention For example, various cholesterol derivatives, a 4 -n-butoxy benzylidene- 
4-cyano aniline, 4'4, such as -n-hexyl benzylidene-4-cyano aniline,'-alkoxy benzylidene-4-cyano aniline, 
A 4 - ethoxy benzylidene-4-n-butyl aniline and 4 -methoxybenzylideneamino azobenzene, 4 '-alkoxy 
benzylidene aniline, such as 4-(4 -methoxy benzylidene) amino biphenyl and 4-(4 -methoxy benzylidene) 
amino stilbene, A 4-cyano benzylidene-4-n-butoxy aniline, 4'4, such as - cyano benzylidene-4-n- 
hexyloxy aniline/-cyano benzylidene-4-alkoxy aniline, 4 -n-buthoxycarbonyloxy benzylidene-4- 
methoxyaniline, Carbonates, such as p-carboxyphenyl-n-amyl carbonate and n-heptyl 4-(4'-ethoxy 
phenoxy carbonyl) phenyl carbonate 4-n-butyl benzoic-acid 4 - ethoxy phenyl and 4-n-butyl benzoic- 
acid 4-octyloxy phenyl, 4 -n-pentyl benzoic-acid 4 '4, such as - hexyloxy phenyl ,-alkyl benzoic-acid 4- 
alkoxy phenyl ester — Azoxybenzene derivatives, such as - G n-amyloxy azoxybenzene, and 4 and 4 '4, 
4-G n-nonyloxy azoxybenzene, Liquid crystal, such as a 4-cyano-4-n-octyl biphenyl and 4-cyano-4'4- 
cyano-4, such as -n-dodecyl biphenyl,'-alkyl biphenyls, And (2S, 3S) -3-methyl-2-chloro pentanoic acid 
4', a 4"-octyIoxy biphenyl, Ferroelectric liquid crystals, such as 4 - (2-methylbutyl) biphenyl-4- 
carboxylic-acid 4-hexyloxy phenyl and 4-octyl biphenyl-4-carboxylic-acid 4-(2-methylbutyl) phenyl, 
can be mentioned. 

[0076] Dissolve in an volatile solvent, or it is made to distribute, and the organic high molecular 
compound which can be illustrated as [a volatile solvent, for example, more than,], an organic low 
molecular weight compound, and liquid crystal are sprayed into a high vacuum container. As a solvent in 
this case, it is the liquid which dissolves or distributes the. above thin film formation ingredients, and the 
thing of arbitration can be used, if it has volatility and there is corrosive [ no ]. 

[0077] Specifically For example, a methanol, ethanol, isopropyl alcohol, Alcohols, such as n-butanol, amyl 
alcohol, a cyclohexanol, and benzyl alcohol, Polyhydric alcohol, such as ethylene glycol, a diethylene 
glycol, and a glycerol Ester, such as ethyl acetate, n-butyl acetate, amyl acetate, and isopropyl acetate 
Ketones, such as an acetone, a methyl ethyl ketone, methyl isobutyl ketone, and a cyclohexanone 
Diethylether, dibutyl ether, methoxy ethanol, ethoxy ethanol, Ether, such as butoxy ethanol and carbitol, 
a tetrahydrofuran, Cyclic ether, such as 1,4-dioxane, 1, and 3-dioxolane Dichloromethane, chloroform, a 
carbon tetrachloride, 1,2-dichloroethane, Halogenated hydrocarbon, such as 1,1,2-trichloroethane and 

trichlene Benzene, toluene.-a xylene, a -chlorobenzene-o^dichlorobenzene, Aromatic hydrocarbon, such 

as a nitrobenzene, an anisole, and alpha-chloronaphthalene Aliphatic hydrocarbon, such as n pentane, n- 
hexane, n-heptane, and a cyclohexane Amides, such as N.N-dimethylformamide, N,N-dimethylacetamide, 
and hexamethylphosphoric triamide Urea derivatives, such as cyclic amide, such as N-methyl 
pyrrolidone, tetramethylurea, and 1,3-dimethyl-2-imidazolidinone Carbonates, such as sulfoxides, such 
as dimethyl sulfoxide, ethylene carbonate, and propylene carbonate Nitril, such as an acetonitrile, 
propionitrile, and a benzonitrile Solvents, such as nitromethane besides being amines, such as nitrogen- 
containing heterocyclic compounds, such as a pyridine and a quinoline, triethylamine, triethanolamine, 
diethylamino alcohol, and an aniline, etc., a carbon disulfide, a sulfolane, water, and aqueous ammonia, 
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, "can be used. 

[0078] The thing of two or more classes may be mixed and used for these solvents again. 
[0079] About the quality of the material and the gestalt of the substrate used by the thin-film- 
fabrication approach of [substrate] this invention, if the following requirements are satisfied, the thing of 
arbitration will be used. 

[0080] (1) The surface smooth nature which suited the design specification of a thin film, and the thing 
of magnitude. 

[0081] (2) It is the quality of the material which is not invaded by the liquefied thin film formation 
ingredient. 

[0082] (3) Bear the temperature in the case of heat-treatment of the thin film formation ingredient 
deposited on the substrate. 

[0083] (4) In performing pressing of a thin film, bear the pressure. 

[0084] (5) There needs to be no component which volatilizes in the high vacuum condition (pressure of 
about 10 - 4 or less Pa) of being used by the thinHllm-fabrication approach of this invention. 
[0085] (6) Be equal to the purification processing on the front face of a substrate. 
[0086] (7) A contamination component should not ooze from the interior of a substrate after the 
purification processing on the front face of a substrate. 

[0087] As the quality of the material of a substrate, optical glass, quartz glass, a metal, etc. can be used 
suitably, for example. 

[0088] It may consider as pretreatment which does not have suspending dust and/or stain resistance 
gas by the thinHllm-fabrication approach of this invention in a substrate front face and which carries 
but purification processing of the front face within a pure well-closed container, and you may wash by 
the well-known approach. For example, in the case of optical glass, oxidize, the sulfuric-acid solution of 
dichromic acid removes the organic system contamination adhering to a front face, and subsequently 
ultrapure water washes, finally wash in ethanol, ethanol is made to evaporate, and a front face is dried. 
[0089] The [gas barrier property quality of the material] The quality of the material suitable for the 
above substrates is used also as the gas barrier property quality of the material at the time of carrying 
out seal processing of the thin film in this invention. For example, when manufacturing on both sides of a 
thin film with the glass of two sheets, glass is also a substrate and is acting also as the gas barrier 
quality of the material. 

[0090] The gas barrier property quality of the material according to optical glass, quartz glass, and a 
metal is an organic high molecular compound with low gas permeability, such as an oxygen molecule and 
a steam. For example, an epoxy resin can be used. However, since gas barrier property may be 
insufficient in an organic high molecular compound independent, it is effective if epoxy system adhesives 
are used combining a metallic foil etc. 
[0091] • 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained based on a 
drawing. 

[0092] [Operation gestalt 1] The configuration of the thin-film-fabrication equipment of this invention 
can be illustrated to drawing 1 thru/or drawing 4 . The equipment configuration of drawing 1 As an inlet- 
port load lock-chamber for substrate carrying in the vacuum housing-6 for performing the vacuum 
housing 5 for performing the vacuum housing 4 for performing the vacuum housing 3 for performing the 
vacuum housing 2 for performing the vacuum housing 1 and substrate purification down stream 
processing which are used, and a vacuum spraying process, and heating down stream processing, and a 
pressing process, and seal down stream processing of a thin film — and The vacuum housing 7 used as 
an outlet load lock chamber for thin film taking out is arranged on a straight line through the airtight 
door 1 1. In the equipment configuration of drawing 1 , it is possible to perform respectively 
independently each stroke of substrate carrying in, the purification processing on the front face of a 
substrate, vacuum spraying to a substrate, heat-treatment of the thin film formation ingredient 
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deposited on the substrate, the pressing of a thin film, sealing processing of a thin film, and thin film 
taking out, and it is an equipment configuration suitable for mass production method of a thin film. 
[0093] A vacuum housing 1 thru/or 7 may be attached in the conveyance room 200 by branch-like 
arrangement or star-like arrangement through the airtight door 11 so that it may illustrate to drawing 2 
or drawing 3 . In equipment arrangement of drawing 2 or drawing 3 , when said a part of each stroke, for 
example, pressing, is unnecessary, a substrate can be conveyed to degree stroke, without going via the 
vacuum housing 5 for it. 

[0094] One vacuum housing can also be made to serve a double purpose in said some of each strokes 
so that it may illustrate to drawing 4 . An equipment configuration can be used- as a compact if it carries 
out like this. In the case of the equipment configuration illustrated to drawing 4 , the general-purpose 
vacuum housing 8 is used for a substrate carrying-in process, a substrate surface purification process, 
seal down stream processing of a thin film, and a thin film taking-out process, and a vacuum housing 9 is 
used for heating down stream processing of the thin film formation ingredient deposited on the substrate, 
and the pressing process of a thin film. In the case of the equipment configuration illustrated to drawing 
4 , equipment is used in order to manufacture the thin film of one sheet chiefly. That is, it is not suitable 
for mass production method of a thin film. 

[0095] About a vacuum housing 1 thru/or the gestalt of 9, in order to mitigate the burden to an exhaust 
air system, the thing of the gestalt which arranges equipment configuration components so that the 
volume of a vacuum system may become min is desirable. A vacuum housing 1 thru/or the quality of the 
material of 9 have desirable aluminum or stainless steel of a high vacuum specification. 
[0096] An evacuation system is respectively prepared in a vacuum housing 1 thru/or 9. The ultimate 
vacuum and exhaust velocity of an evacuation system are set up according to the process performed in 
each vacuum housing, and the class of the optimal vacuum pump for coincidence is also selected. For 
example, its 1x10 - 4 or less Pa of ultimate vacuums is desirable, and since the evacuation system 103 
for the vacuum housing 3 which performs a vacuum spraying process requires a big load in case it is 
vacuum spraying further, it is desirable [ the system ] that allowances are in exhaust velocity. As a class 
of vacuum pump, the combination of a turbo molecular pump and a scrolling pump is recommended, for 
example. For example, although about 1x10 - 6Pa of ultimate vacuums of the evacuation system 102 for 
the vacuum housing 9 which performs heating down stream processing and a pressing process is 
desirable, its about 103 evacuation system high exhaust velocity is unnecessary. As a purification 
processing means on the front face of a substrate, when performing electron beam irradiation, 1x10 - 6 
or less Pa of ultimate vacuums of the evacuation system 101 of a vacuum housing 8 is desirable. In 
addition, between the vacuum housing 3 which performs a vacuum spraying procesis, and the evacuation 
system 103, a cold trap 104 shall be formed and uptake of the volatile solvent shall be carried out. 
Liquid nitrogen and a helium refrigerator are used for cooling of a cold trap 104. 

[0097] Pressure survey equipment (not shown) is respectively formed in a vacuum housing 1 thru/or 9. 
About pressure survey equipment, if the pressure of 1x10 - 2 or less Pa can generally be measured 
correctly, the thing of well-known arbitration can be used. For example, specifically, ionization vacuum 
gages, such as a Bayard-Alpert mold, can be used. 

[0098] If the mass spectroscope and ionization equipment other than pressure survey equipment are 
formed, it will become possible to investigate the-situation of volatile components, such as a volatile 
solvent emitted by heat-treatment from the thin film formation ingredient deposited on the substrate, at 
the vacuum housings 4 or 9 which heat-treat the thin film formation ingredient deposited on the 
substrate. Ionization equipment (not shown) ionizes the volatile component which exists in a vacuum 
housing, and various kinds of well-known things are usable. Specifically, ionization equipments, such as a 
discharge-in-gases type, an arc discharge type, and an electron impact type, can be used. A mass 
spectroscope (not shown) can use various kinds of well-known things, if it consists of a part (mass 
separation system) which separates mass according to several m / e which **(ed) mass m of the ion 
generated with ionization equipment with the charge e of the ion, and a part (detection and recording 
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. system) which carries out counting of the number of the ion separated according to m/e electrically. A 
mass separation system may control a field and/, or electric field, and may separate ion according to 
m/e, and any of the format of a parabola mold, a rate convergence mold, a direction focusing mold, a 
double-focusing mold, a time-of-flight mold, etc. are sufficient as it. As detection and a recording 
system, the thing of methods, such as combination of a Faraday cage and high sensitivity DC amplifier 
and combination of secondary electron multiplication equipment and high sensitivity DC amplifier, can be 
used. 

[0099] The thin-film-fabrication approach of this invention does not have suspending dust and/or stain 
resistance gas. It places into a vacuum housing, without taking out the substrate which carried out 
purification processing of the front face within the pure well-closed container in atmospheric air. 
Although characterized by spraying the thin film formation ingredient of at least one kind of liquid 
condition into said vacuum housing from the spraying nozzle prepared for every class of said thin film 
formation ingredient, making it deposit on said substrate, and heat-treating it What is necessary is just 
to carry out by the approach of of either following (1) or (2), in order to use vacuum housings 2 or 8 as 
"a pure well-closed container without suspending dust and/or stain resistance gas." 
[0100] (1) Change the interior of vacuum housings 2 or 8 into a high vacuum condition, and perform 
purification processing on the front face of a substrate in the state of a high vacuum, after carrying in a 
substrate. 

[0101] (2) Introduce the nitrogen gas which passed the high performance gas filter (for example, thing 
which carries out uptake of the particle with a diameter of 0.05 micrometers 100%) inside vacuum 
housings 2 or 8 after carrying in a substrate. Under the present circumstances, if nitrogen gas is 
introduced once it changes the interior of vacuum housings 2 or 8 into a high vacuum condition, 
suspending dust and a stain resistance gas removal can be performed efficiently. About the magnitude 
and the number of suspending dust of the vacuum housing 2 filled up with nitrogen gas, or the 8 interior, 
it is easily measurable by, for example, using the particle counter using dispersion of laser light. In 
enforcing the thin-film-fabrication approach of this invention, it is desirable that the number of 
suspending dust with a diameter of 0.1 micrometers or more converted into per 1 cubic feet is less than 
100, and it is recommended further that it is less than ten. 

[0102] Although it is possible to form membranes in the condition that there is no above suspending 
dust also by installing membrane formation equipment into the so-called clean room and the so-called 
clean bench, in. order to perform a stain resistance gas removal perfectly, it is necessary to use a pure 
well-closed container like the thinHHirH^brication approach of this invention. Here, "stain resistance 
gas" is perfume used for miscellaneous goods the ethylene gas emitted from for example, an oxygen 
molecule, a steam, a sulfur dioxide, nitrogen oxides, and a tree, terpenes and an ethanol steam, an 
acetaldehyde steam, an acetic-acid steam, cosmetics, and every day. Gas-chromatography equipment 
can analyze these stain resistance gas easily. However, after carrying out concentration and uptake 
using air sampler about a minor constituent, it is necessary to analyze. 

[0103] The means for carrying out purification processing of the front face of a substrate within a pure 
well-closed container without suspending dust and/or stain resistance gas is illustrated below. 
[0104] If it accelerates under a [electron-beam-irradiation method] high vacuum on the electrical 
potential difference which impressed the electron beam generated from the electron gun to the grid and 
a substrate front face is irradiated, the contamination which adhered thru/or stuck to the substrate 
front face will absorb the energy of an electron ray, and will do evaporation and desorption of it with a 
decomposition reaction depending on the case. This approach is suitable, when the substrate quality of 
the material is conductivity, or when a substrate front face is covered with the conductive quality of the 
material and conductivity is given. The situation of purification on the front face of a substrate can 
supervise the ion generated in electron beam irradiation by measuring with a mass spectroscope. 
[0105] If the inert gas (for example, argon gas) or the reactant gas (for example, fluorine compound gas) 
introduced to the ion source under a [ion beam irradiating method] high vacuum and in a vacuum 
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- 'housing is ionized, and an electrical potential difference is impressed to the grid of an ion gun, it 
accelerates and a substrate front face is irradiated as an ion beam, the contamination which adhered 
thru/or stuck to the substrate front face will absorb the energy of the accelerated ion, and, in many 
cases, evaporation and desorption of will be done with a decomposition reaction. Surface purification 
processing can be carried out by using together an electron ray beam exposure and an ion beam 
exposure, without electrifying the substrate of the non-conductive quality of the material. 
[0106] A pure substrate front face can be obtained by applying the technique of the so-called dry 
etching developed as substrate surface ultra-fine processing technology in [plasma or reactive-ion- 
etching method] semi-conductor manufacture to the whole substrate front face, and etching the surface 
on the front face of a substrate into a contamination and the depth uniform together at homogeneity, for 
example, the impact by the collision of the ion accelerated by generate reactant ion ( plasma) and a 
neutral radical by high frequency glow discharge, and make it act on the substrate which placed these 
on the negative plate, introduce reactant gas in a vacuum housing — in addition, a reaction with the 
neutral radical of high labile can be trigger, and anisotropic etching can be perform perpendicularly ( the 
depth direction) to a substrate front face ( reactive ion etching method). Here, ion acceleration is not 
performed, but if only the reaction which a neutral radical triggers is used, the whole substrate front 
face can be etched isotropic (the plasma-etching method). In addition, by making the disk furnished with 
a permanent magnet rotate in the location which countered the substrate, the plasma can be agitated 
and the operation over a substrate can be equalized. As an example of reactant gas, when the substrate 
quality of the material is a metal or optical glass, since a resultant with the substrate quality of the 
material generally becomes volatile gas, fluorine compound gas (for example, sulfur hexafluoride, 
hexafluoro ethylene, etc.) is used. When a substrate is an organic compound like polyimide, oxygen gas 
can also be used as reactant gas. 

[0107] If ultraviolet rays (wavelength 200 thru/or 300nm are desirable) are irradiated on the surface of a 
substrate within a pure well-closed container without [UV irradiation method] suspending dust and/or 
stain resistance gas, photoionization of the organic system contamination which adhered thru/or stuck 
to the substrate front face, and ultraviolet-rays decomposition will be promoted. It is effective if this 
approach and the ozone approach described below are used together. 

[0108] If ultraviolet rays (the wavelength of 185nm is desirable) are irradiated at [ozone approach] 
oxygen gas, ozone will occur, and ozone carries out ozonate decomposition of the organic system 
contamination which adhered thru/or stuck to the substrate front face, and is desorbed as. an volatile 
oxidation product. In order to generate ozone efficiently, it is good to attach an ultraviolet ray-lamp . 
(outputs 5-20W) in a well-closed container, and to make the oxygen tension in a well-closed container 
higher than usual. However, if it does not check enough that there are not an o ring which becomes the 
interior of a well-closed container from combustible material, oil, grease, etc. when making it a pure 
oxygen ambient atmosphere, since there is risk of an explosive peroxide being formed, cautions are 
required. 

[0109] In the case of this operation gestalt, the main wavelength of 185nm, and the ultraviolet ray lamp 
of output 5W inside a vacuum housing 8 Two LGTs and the main wavelength of 254nm, Attach 
ultraviolet ray lamp 2 LGT of output 5W by arrangement ultraviolet rays are irradiated by whose 
substrate front face, and it is used as a substrate purification device 21. The- pure-nitrogen gas which 
passed the gas filter which carries out uptake of the particle with a diameter of 0.05 micrometers 100% 
is filled under atmospheric pressure to the vacuum housing 8 interior after substrate carrying in. The 
oxygen gas which passed the gas filter which carries out uptake of the particle with a diameter of 0.05 
micrometers 100% after defecating an ambient atmosphere until suspending dust (diameter of 0.1 
micrometers or more) and stain resistance gas are no longer detected inside is introduced. After raising 
the oxygen density to 60% or more, the ultraviolet ray lamp was turned on, and the UV irradiation 
processing and ozonization on the front face of a substrate were performed over 1 hour. After 
exhausting the vacuum housing 8 interior after the above purification processing termination and 
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- changing into the high vacuum condition of 10 - 4 or less Pa, sequential disconnection of the airtight 
doors 11 and 12 was carried out, and the substrate 30 was transported via the vacuum housing 9 
maintained at the high vacuum condition using the substrate conveyance device 13 to the vacuum 
housing 9 for the vacuum spraying stroke maintained at the high vacuum condition. Thus, it becomes 
possible by maintaining at a high vacuum condition and transporting a substrate to a vacuum spraying 
process to manufacture a thin film with high endurance with the high bond strength to a substrate on a 
pure substrate, without putting to the open air, after performing purification processing on the front face 
of a substrate inside the pure well-closed container 8, i.e., a vacuum housing. In addition, with this 
operation gestalt, hard glass with a 30mmx30mmx thickness of 150 micrometers was used by the above- 
mentioned actuation as a substrate, having carried out surface purification processing. 

[0110] The usual gate valve which can secure opening of the magnitude which passes a substrate and 
the substrate conveyance device 13 as airtight doors 11 and 12 which intercept between vacuum 
housings temporarily is used suitably. 

[0111] The substrate conveyance device 13 is the thing of the structure which does not bar closing 
motion of the airtight doors 1 1 and 12, and if it is the thing of structure which can perform substrate 
migration from the vacuum housing exterior using magnetic coupling, it can use the thing of arbitration. 
However, it cannot be overemphasized that it is required to be the structure which dust does not 
generate from the mechanical action part. 

[0112] Handling will become easy, if it hits transporting a substrate 30 using the substrate conveyance 
device 13, and a substrate 30 is stuck to the substrate maintenance plate 36 and attached if needed. 
When especially substrates are the above glass, it is desirable to attach in the metal substrate 
maintenance plate 36, and to convey the inside of a vacuum housing. With this operation gestalt, when 
the above-mentioned glass substrate was carried in to a vacuum housing 8, it was made to stick to the 
substrate maintenance plate 36 first, and attached, and purification processing of the front face (field for 
manufacturing a thin film) by the above-mentioned ozonization was performed after that. 
[0113] The evacuation system 103 is connected to the vacuum housing 3 for performing a vacuum 
spraying process via a cold trap 104, and vacuum spraying in process and the vacuum housing 3 interior 
are maintained at a vacua. The substrate 30 transported to the interior of a vacuum housing 3 is 
attached in substrate rotation and the parallel displacement device 32 through. the substrate heating 
device 31 according to the substrate conveyance device 13. The substrate heating device 31 is for 
heating the substrate 30 put on the high vacuum condition to vacuum spraying in process and 
predetermined temperature which is later explained to a detail, and is an important component in the 
thin-film-fabrication equipment of this invention. As a method of the substrate heating device 31, the 
special feature of the substrate quality of the material and the existence of substrate maintenance plate 
36 use can be taken into consideration, for example, it can choose from an energization heating element 
heating method, a visible ray and/or an infrared-heating method, an induced current heating method, etc. 
Here, since substrate heating is performed in a high vacuum, it is necessary to care about the point that 
a substrate is in the condition that vacuum insulation was carried out. That is, in a high vacuum, if a 
clearance thru/or space exist between a substrate and/or a substrate maintenance plate, and the 
source of heating/since heat transfer with a gas will not happen at all, heat spreads only with infrared 

- - radiation. Therefore, heating by the infrared- radiation* with which 4he substrate quality of the -material let 

a clearance thru/or space pass like the case where infrared permeability is high, and aluminum, like glass 
when an infrared reflection factor was high has very bad effectiveness, and trouble may arise to control 
substrate temperature to a temperature requirement which is indicated to claim 1 of this application. By 
enforcing an approach as shown below, this invention person found out that such a failure was avoidable. 
[01 14] (1) With the field which manufactures a thin film, remove said conductive exoergic film by 
approaches, such as exfoliation, washing, or etching, after controlling substrate temperature to a 
temperature requirement according to claim 1 and manufacturing a thin film by energizing and heating on 
said conductive exoergic film using the substrate which prepared the conductive exoergic film removable 
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on substrate one side of the opposite side. The paint film which carried out coating of the coating of the 
"metal paste" mold which distributed noble-metals particles which applied the binder to metallic foils, 
such as aluminum, copper, and stainless steel, such as "metallic foil adhesive tape", gold, and silver, in 
binder resin and/or a solvent as removable conductive exoergic film, for example, the tape which carried 
out coating of said metal paste coating to the adhesive tape made from an organic high polymer film can 
be used. However, a binder, a metallic foil, binder resin, etc. need to bear the temperature of substrate 
heating, and stripping of a volatile component needs to use few things at the time of heating under a 
high vacuum. It is also possible to create an energization heating element pattern with the vacuum 
deposition of a metallic material on one side of a substrate. 

[0115] (2) With the field which manufactures a thin film, remove said visible ray and/or the infrared 
absorption film by approaches, such as exfoliation, washing, or etching, after controlling substrate 
temperature to a temperature requirement according to claim 1 and manufacturing a thin film by 
irradiating and heating the light of an absorption wavelength band to said visible ray and/or the infrared 
absorption film using the substrate which prepared the visible ray and/or infrared absorption film of the 
opposite side removable on substrate one side. What performed the paint which contains carbon black in 
the adhesive tape using the heat-resistant-resin film as a removable visible ray and/or infrared 
absorption film as a visible ray and/or infrared absorption coloring matter, for example can be used 
suitably. It is necessary to bear the temperature of substrate heating also in this case and, and stripping 
of a volatile component needs to use few things at the time of heating under a high vacuum. 
[01 16] (3) With the field which manufactures a thin film, remove said conductive magnetic-substance 
film by approaches,, such as exfoliation, washing, or etching, after controlling substrate temperature to a 
temperature requirement according to claim 1 and manufacturing a thin film by irradiating an 
electromagnetic wave from an induction coil at said conductive magnetic-substance film, generating an 
eddy current using the substrate which prepared the conductive magnetic-substance film removable on 
substrate one side of the opposite side, and heating. As removable conductive magnetic-substance film, 
the thing which laminated the magnetic stainless steel foil on the heat-resistant-resin film, or the 
adhesive tape which carried out coating of the binder to the magnetic stainless steel foil can be used 
suitably, for example. 

[0117] (4) Remove said liquid or fluid by approaches, such as washing, after sticking a substrate to the 
substrate maintenance plate 36 through the liquid or fluid of a non-volatile, controlling substrate 
temperature for said substrate maintenance plate to a temperature requirement according to claim 1 
- energization heating element heating, a visible ray and/or infrared heating, or by carrying out- induced 
current heating and manufacturing a thin film. It uses for the amount used carefully so that the thin film 
with which a volatile component manufactures heat-resistant silicone grease, silicone oil, fluororesin 
system grease, etc. few as the liquid or fluid of the non-volatile made to intervene between a substrate 
and a substrate maintenance plate for heat transfer may not be polluted. Moreover, in order not to 
pollute the manufactured thin film, after performing seal processing which is described later, it is 
desirable to remove these grease or oil. 

[0118] (5) Stick a substrate to a substrate maintenance plate through a rubberHike elasticity object, and 
control substrate temperature for said substrate maintenance plate to a temperature requirement 
according to claim 1- energization heating-element heating, a visible ray and/or-infrared heating, or by- 
carrying out induced current heating. As a rubber-like elasticity object made to intervene between a 
substrate and a substrate maintenance plate for heat transfer, a volatile component can use suitably 
heat-resistant silicone rubber, fluororesin denaturation silicone rubber, etc. few. However, in order to 
make the heat transfer from a substrate maintenance plate to a substrate perform efficiently, as for the 
thickness of these rubber-like heat-insulating elements, it is desirable to make it as thin as possible. 
Moreover, the rubber sheet which scoured the thing embedding an energization heating element and 
conductive carbon black, and gave energization febrility into the heat-resistant silicone rubber sheet, for 
example may be used. The method which otherwise inserts the sheath heater of a high vacuum 
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specification in the insertion hole prepared in the substrate maintenance plate as an approach of heating 
a substrate maintenance plate with an energization heating element, using the heat-resistant grease or 
oil of a high vacuum specification as a heat transfer agent can be used. Moreover, it can heat by 
irradiating the visible ray and/or infrared radiation from the light source which painted thru/or pasted up, 
prepared a visible ray and/or the infrared absorption film in the rear face (opposite side of the side 
which attached the substrate) of a substrate maintenance plate, and was established there in the 
outside in a vacuum housing. Moreover, induced current heating can be performed by preparing an 
electromagnetic-induction coil near the substrate maintenance plate using iron or stainless steel with 
magnetism as the quality of the material of a substrate maintenance plate. 

[0119] In enforcing the substrate heating approach described above, it is recommended that a heating 
means to use it, and a heat transfer agent check not generating the volatile component of stain 
resistance under a high vacuum by preliminary experiment. The test method of the volatile component 
generated when an organic system ingredient is heated under a high vacuum is indicated by JP,6- 
2021 79,A at the detail. 

[0120] With this operation gestalt, the silicone resin system heatproof paint which contained carbon 
black on one side of this aluminum plate was performed hereafter, using an aluminum plate with the 
thickness of 100 micrometers, a width of face [ of 36mm ], and a die length of 100mm as a substrate 
maintenance plate 36, the infrared absorption film was prepared, the above-mentioned glass plate was 
stuck to the field of the opposite side of this film using the silicone grease marketed as heat transfer 
grease for semi-conductor cooling, and the thin film was manufactured. 

[0121] A thermo sensor (not shown) and the heating control unit (not shown) of said substrate heating 
device 31 are used for accommodation of substrate temperature. It is important that the temperature 
measurement section of a thermo sensor has stuck to the substrate. 

[0122] Substrate rotation and the parallel displacement device 32 are for controlling the spraying nozzle 
300 ( drawing 5 ) and substrate physical relationship of the vacuum atomiser 33 by approaches, such as 
magnetic coupling, from from outside vacuum spraying in process and a vacuum housing 3, and adjusting 
thickness distribution of the thin film manufactured etc. The shutter plate (not shown) formed between a 
spraying nozzle 300 and a substrate 30 can also be used for the thickness control of the thin film 
manufactured. 

[0123] The thin film formation ingredient of a liquid condition is stored in the spray liquid tank 35, is 
pressurized with the liquid-sending pump 34, and is sprayed into a vacuum from the spraying nozzle 300 
prepared in the atomiser 33. The presentation of the thin film manufactured is controllable to altitude by 
preparing the spray liquid tank 35, the liquid-sending pump 34, an atomiser 33, and two or more groups 
of a spraying nozzle 300 as indicated by JP,7-252671,A at the detail. However, in this operation gestalt, 
the case where the spray liquid tank 35, the liquid-sending pump 34, an atomiser 33, and 1 set of 
spraying nozzle 300 are used is described hereafter. 

[0124] As indicated in the detail at JP,6-306181,A, as the sectional view was illustrated to drawing 5 , 
the needle valve of high process tolerance can be used as an example of a spraying nozzle 300. That is, 
to a spraying nozzle 300, a needle valve 303 is formed, by the nozzle closing motion device section 301, 
this needle valve 303 is moved, the amount of spraying of the thin film formation ingredient solution from 
a spraying- nozzle-300 or dispersion liquid is adjusted, and that lock out is prevented. The solution or 
dispersion liquid of a thin film formation ingredient is pressurized with the liquid-sending pump 34, and is 
supplied to a spraying nozzle 300 via the spraying liquid flow channel 302. 

[0125] As a liquid-sending pump 34, the high-pressure liquid-sending pump for liquid chromatographs 
can be used suitably. 

[0126] An operation gestalt is explained about the case where the solution which dissolved the iodation 
3 of fluorescence organic coloring matter, 3-diethyl OKISA dicarbocyanine (it outlines Following DODCI), 
and the polymethacrylic acid 2-hydroxypropyl (it is hereafter written as PHPMA) of thermoplastics in 
the acetone is hereafter used as a thin film formation ingredient of a liquid condition. In addition, DODCI 
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. used the thing by the U.S. exciton company. This coloring matter was not sublimated, even if it 

decomposed at about 230 degrees C and heated at 150 degrees C under the high vacuum often to 5 Pa, 
when the melting point was not shown but. a temperature up was carried out by part for /10 degrees 
under nitrogen-gas-atmosphere mind since it was an ionicity crystal. Moreover, after PHPMA refined 
the thing by the U.S. scientific polymer products company by the reprecipitating method, it was used. A 
glass transition temperature resin independent [ this ] was 73 degrees C. the presentation of a thin film 
formation ingredient solution — acetone 1000ml — inside and DODCI: 24.32mg (5.00x10 to 5 mol), and 
PHPMA: It was set as 5.03g. The melting initiation temperature of the coloring matter / resin 
constituent of this presentation can be measured by conducting preliminary experiment beforehand by 
approach which is described below. 

[0127] Although it is surmised that the thermal behavior of the thermoplastic high-molecular-compound 
content constituent deposited on a substrate at a vacuum spraying process is generally similar to the 
coprecipitation powder created by the approach given in JP,6-263885,A, this kind of thermoplastic high- 
molecular-compound content constituent has the large effect of the base-line fluctuation which 
originates in enthalpy relaxation in the usual differential thermal analysis, and ascertaining of melting 
initiation temperature is difficult for it. Then, about the powder of the thermoplastic high-molecular^ 
compound content constituent sample created by the approach of a publication to :[the examining 
method (1)] JP,6-263885,A which can be judged with the following test methods, the melting initiation 
temperature of the thin film formation ingredient containing the constituent containing a thermoplastic 
high molecular compound inserts into the cover glass of two sheets 10mg of thing numbers which pass 
the screen of about 60 meshes, with two clips for clips, faces across the both ends of cover glass, and 
is fixed. This is quickly put into the ventilation type dryer (for example, DK400 mold made from the 
Yamato science) set as the test temperature (for example, 1 50 degrees C) under atmospheric pressure, 
it takes out after 10 minutes, and powdered melting thru/or the condition of deformation are observed. 
When powder has fused completely by the first trial, laying temperature is made low 20 degrees, for 
example, and a trial is redone: Then, when powdered [ some ] are fusing, laying temperature is lowered 
further 20 degrees. When change is not visible to appearance, measurement is repeated making laying 
temperature of a dryer high by a unit of 5 times, for example, the temperature which powdered [ some ] 
begin to fuse is investigated, and it is considered that the temperature is substantial "melting initiation 
temperature/' By this approach, it can examine to that whose melting initiation temperature is about 
250 degrees C. 

[0128] The [the examining method (2)] According to the melting point determination of Japanese 
Pharmacopoeia, the several mg thing which passes 60 mesh sieves of the powder of sample resin is put 
in glass capillary tube tubing which stopped the end, temperature is raised with constant speed (a part 
for for example, 1-time/) using a hot bath, and a melting situation is expanded with a magnifier and 
observed with the naked eye. Usually, a powdered appearance came to have become wet, subsequently 
the volume decreases, it becomes transparence partially, and, finally the whole dissolves. Here, it is 
considered that the temperature which begins to become transparence partially is substantial "melting 
initiation temperature." In addition, instead of glass capillary tube tubing, on both sides of powder, a 
temperature up may be carried out to the cover glass of two sheets, and the equipment of a method 

observed under a microscope may be-used. However, if it-examines in atmospheric air, -after performing 

a pyrolysis in the glove compartment where even the restoration to the above-mentioned glass capillary 
tube tubing was permuted by inert gas from creation of sample powder under the effect of oxygen etc. 
in the case of the lifting or the cone sample and sealing the upper limit of glass capillary tube tubing with 
an epoxy resin etc., it takes out in atmospheric air, and the rest is good to examine like usual. In addition, 
by coloring matter / resin system, since it is easy to observe a powdered condition, the direction of the 
examining method (1) is suitable for what has a deep color. 

[0129] When the melting initiation temperature of the coloring matter / resin constituent of the above- 
mentioned presentation was judged by the examining method (1), it was 140 degrees C. On the other 



-21 - 



hand, it is coloring matter DODCI (it is 230 degrees C at said Measuring condition) which has the lowest 
decomposition initiation temperature among this constituent constituent. So, in the thin film fabrication 
of this operation gestalt, we decided to control substrate heating temperature in 150 to 180 degrees C. 
[0130] After attaching in the substrate maintenance plate 36, the substrate 30 (150 micrometers in 
30mmx30mmx thickness) which carried out purification processing within the pure well-closed container 
with the procedure described previously With a high vacuum condition, Attaching in the substrate 
heating device 31 of the infrared-heating method of the vacuum housing 3 for vacuum spraying 
processes, and carrying out temperature control of the substrate temperature to the range of 150to 
180 degrees C Vacuum spraying of the above-mentioned thin film formation ingredient solution was 
carried out from the spraying nozzle 300 towards the substrate under the vacuum often to 4 Pa, and 
the thin film formation ingredient (DODCI concentration 0.01 mol/l when setting the specific gravity of 
mixture-HPMA of DODCI and PHPMA to 1.06) was made to deposit on up to a substrate. In addition, 
the circumference of a spraying nozzle 300 was heated before and after 40 degrees C at the micro 
heater (not shown) during vacuum spraying, the heat of vaporization of an acetone was supplied, and it 
prevented freezing an acetone inside a spraying nozzle. 

[0131] In the above-mentioned temperature requirement (from 150 degrees C to 180 degrees C), 
heating down stream processing was carried out under the high vacuum of 10 - 4 or less Pa until in the 
case of this operation gestalt after vacuum spraying termination stopped the substrate 30 inside the 
vacuum housing 3, and continued the infrared heating through the substrate maintenance plate. 36 and 
stripping of the volatile component from the deposit on a substrate was no longer observed. In the 
meantime, ionization equipment (not shown) and a mass spectroscope (not shown) analyzed the 
component which volatilizes from the above-mentioned deposit, and progress of heating down stream 
processing was supervised. In the early stages of heating down stream processing, little detection of the 
ion kind which belongs to the solvent (in this case, acetone) used at the vacuum spraying process was 
carried out. 

[0132] Then, under the high vacuum of 10 - 4 or less Pa, after continuing heating for 30 minutes and 
cooling to the room temperature under the high vacuum, controlling substrate temperature to said 
temperature requirement, it took out in atmospheric air and the thin film of the operation gestalt 1 was 
manufactured without the ^pressing process. In addition, the preliminary membrane formation experiment 
for membrane formation condition decision was conducted beforehand, and was carried out. based on the 
result, and the rate and vacuum spraying time amount of vacuum spraying were adjusted so that the. 
thickness of the thin film after heat-rtreatment might be set to 2 micrometers. Thus, ten thin films of the 
operation gestalt 1 were created. 

[0133] About these thin films, in order to investigate the bond strength of a substrate and a thin film, 
the friction test using adhesive tape (cellophane tape) was carried out. In addition, when carrying out 
this trial, the substrate was respectively performed with the condition of having stuck to the substrate 
maintenance plate 36 in heat transfer grease. Since seal processing of the thin film of this operation 
gestalt is not carried out, in case this washes grease on the back, it is because there is a possibility that 
a thin film may be polluted and it may become impossible to perform an adhesive strength test correctly. 
[0134] 10 and a cut were put into the thin film on a substrate at intervals of 1mm using the cutting edge 
of the cutter of the type -which folds and-updates.a cutting edge, subsequently tor this cut, 10 and a cut 
were put in at intervals of 1mm as well as the direction which intersects perpendicularly, and the thin 
film split of 1mm angle surrounded by the cut was created on 100 pieces and a substrate. In addition, 
whenever the cutting edge of a cutter lengthened the-one cut, it folded and updated the cutting edge. 
Adhesive tape with a width of face of 18mm was stuck, it removed at a stretch, and the thin film of the 
ten above-mentioned sheets was followed in the trial which measures the number of the splits which 
adhered to adhesive tape and separated from the substrate so that all of this 100 thin film split might be 
covered. Consequently, exfoliation of a split was not accepted at all. That is, the thin film with very high 
bond strength was able to be manufactured by the approach of this operation gestalt. 
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[0135] [Operation gestalt 2] If the point which controlled the substrate temperature in a vacuum 
spraying process at 40 degrees C was removed, completely like the operation gestalt 1, the substrate 
heating process was performed for 30 minutes in the 150 to 180 degrees C temperature requirement, 
ten thin films of the operation gestalt 2 were manufactured, and the friction test was carried out without 
pressing processing like the operation gestalt 1. Consequently, the number of the splits which exfoliated 
was an average of 1.2 per substrate. Although it was inferior a little in the case of the operation gestalt 
1, the thin film of sufficient bond strength was able to be manufactured. 

[0136] [Example 1 of a comparison] Oxidize and the sulfuric-acid solution of dichromic acid removes the 
organic system contamination adhering to a front face. Subsequently, it is made to be the same as that 
of the operation gestalt 2 using the substrate which performed only processing which washes with 
ultrapure water, finally washes in ethanol, is made to evaporate ethanol, and dries a front face except 
the point of not performing ozone down stream processing. Ten thin films of the example 1 of a 
comparison were created, and the friction test was carried out like the case of the operation gestalt 1. 
Consequently, the number of the splits which exfoliated amounted to an average of 83 per substrate. 
That is, the area of the part not exfoliating was smaller. It is clear that the cause's which such a 
difference produced it is the existence of ozone down stream processing. In a pure well-closed 
container, if purification processing on the front face of a substrate is not performed, a certain pollutant 
will remain on a substrate front face, and it will be surmised that bond strength with a thin film is 
reduced. 

[0137] [Example 2 of a comparison] The substrate which purified the front face by ozonization like the 
operation gestalt 1 was taken out out of equipment, and was left one nights in the clean bench (they are 
less than 100 pieces in the number of suspending dust with a diameter of 0.3 micrometers or more, and 
1 cubic feet). Except the point using this substrate, like the operation gestalt 1, ten thin films of the 
example 2 of a comparison were created, and the friction test was carried out like the case of the 
operation gestalt 1. Consequently, it amounted to an average of 2.6 per substrate, and, as for the 
number of the splits which exfoliated, the case of the operation gestalt 1 showed becoming easy to 
exfoliate clearly. Since the activity to adsorbate increases, it is guessed that the substrate front face 
where this performed purification processing is that to which stain resistance gas sticks also to having 
left it in the clean bench, consequently the bond strength of a thin film falls. 

[0138] [Operation gestalt 3] Putting the substrate 30 which the thin film formation ingredient (mixture of 
DODCI and PHPMA) deposited on the vacuum housing 3 interior like the case of the operation gestalt 1, 
heat-treatment by infrared heating was continued in the 150 to 180 degrees G temperature requirement 
until generating of a volatile component stopped. Subsequently, the substrate 30 which the above- 
mentioned thin film formation ingredient deposited was transported to the vacuum housing 9 for a 
pressing process, with the vacua maintained. 

[0139] Annville 51 and 52 with a built-in energization heating element and the pressurization devices 53 
and 54 are formed in the interior of a vacuum housing 9. Annville 51 and 52 with a built-in energization 
heating element embedded the sheath heater of the heating specification in a vacuum system in steel 
iron Annville which performed nickel plating to the front face, and temperature control is possible for it 
to about 250 degrees C by the heating power source with a thermo sensor (not shown) and a 
thermoregulator (not shown). Moreover, the pressurization devices 53 and 54 are. devices-for carrying 
out pressing of the deposit of the thin film formation ingredient placed between Annville 51 and 52 by 
rotating the tangent screw (not shown) with which plurality interlocked by magnetic coupling from the 
vacuum housing exterior. 

[0140] After attaching in Annville 52 with a built-in energization heating element the substrate 30 which 
the above-mentioned thin film formation ingredient deposited, the 2nd substrate 50 was placed into the 
vacuum housing 8, and surface purification processing by ozonization was performed like the case of a 
substrate 30. This substrate 50 was attached in Annville 51 with a built-in energization heating element 
under a high vacuum and in a vacuum housing 9. The installation location of a substrate 50 was adjusted 
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• :so that the substrate 30 attached in the direction in Annville 52 might be faced completely. 

[0141] Subsequently, the pressurization devices 53 and 54 were worked and the Annville temperature 
was controlled by the energization heating element of built-in in coincidence to the above-mentioned 
temperature requirement (from 150 degrees C to 180 degrees C) so that substrates 30 and 50 stuck 
under the high vacuum of 10 - 4 or less Pa. As the pressurization devices 53 and 54 were tuned finely 
and substrates 30 and 50 stuck further according to melting of the thin film formation ingredient deposit 
on a substrate 30, and advance of a flow, pressing of the deposit of a film formation ingredient was 
carried out. After maintaining the Annville temperature for 30 minutes in the above-mentioned 
temperature requirement, the inside of a vacuum housing 8 was returned to atmospheric pressure by 
cooling to a room temperature, conveying the thin film manufactured with the gestalt inserted into 
substrates 30 and 50 to a vacuum housing 8, and introducing pure nitrogen gas. 

[0142] Here, the seal processor 22 attached in the vacuum housing 8 was worked, the epoxy resin was 
enclosed around the thin film (end face) pinched by substrates 30 and 50, and seal processing of a thin 
film was carried but. As an example of the seal processor 22, there is the approach of being a glove 
compartment method and processing by hand using the glove made of rubber attached through the 
closed gate valve at the time of a vacuum, for example. As another example of the seal processor 22, an 
epoxy resin impregnation syringe may be operated using the manipulator to operate from the outside, for 
example. In this case, it is also possible under a high vacuum condition to perform seal down stream 
processing, and the effectiveness of seal processing can be heightened further. 

[0143] In addition, the vacuum spray velocity and spraying time amount in a vacuum spraying process 
were adjusted, and it controlled by this operation gestalt so that the thickness of the thin film which was 
pinched by substrates 30 and 50 and was manufactured was set to 10 micrometers. 

[0144] The thin film which finished seal processing was taken out out of equipment it removed from the 
substrate maintenance plate and adhering grease was wiped off using the wiper in which the solvent was 
included. 

[0145] Thus, the thin film (it is the gestalt sealed with the optical glass of two sheets and an epoxy 
resin) of the manufactured operation gestalt 2 was left for two years in the dark place under the room 
temperature. Although the absorption spectrum of this thin film was measured for every half a year, 
change was not accepted over two years. 

[0146] [Example 3 of a comparison] Like the operation gestalt 2, the thin film of the gestalt inserted into 
substrates 30 and 50 was manufactured, and unlike the case of the operation gestalt 2, it took out in 
atmospheric air without performing sealing processing of the end face by the epoxy resin. That is, 
although the thin film of the example 3 of a comparison is pinched by the optical glass of two sheets, 
the end face touches atmospheric air. When this was left for two years in the dark place under the room 
temperature and it passed in one year, from a part for the edge surface part in contact with 
atmospheric air, it was admitted visually that decolorization of coloring matter started and decolorization 
of coloring matter was checked also in the absorption spectrum after one year and a half. Although 
DODCI is decomposed under existence of oxygen and water, if seal processing is not performed, it turns 
out that oxygen and water invade and disassembly of coloring matter takes place from the end face 
which is in contact with atmospheric air. In addition, if the thin film (one side of a thin film is completely 
,in contact -with atmospheric air) manufactured with the operation, gestalt 1 is left in a dark place under a 
room temperature, decolorization of coloring matter will start in several months, and, two years after, 
survival of coloring matter will have become small. 

[0147] [Example 4 of a comparison] Like the operation gestalt 2, the thin film of the gestalt inserted into 
substrates 30 and 50 was manufactured, and unlike the case of the operation gestalt 2, it took out in 
atmospheric air without performing sealing processing of the end face by the epoxy resin. Although it 
was the same as the example 3 of a comparison so far, sealing processing of the end face by the epoxy 
resin was performed under atmospheric air after this. Thus, when the thin film of the manufactured 
example 4 of a comparison was left for two years in the dark place under the room temperature and it 
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• halft one year and ]-passed, it was admitted visually that decolorization of coloring matter began from a 
part for the edge surface part which contacted atmospheric air although it was a short time although it 
was small. In order to heighten the effectiveness of seal processing, as indicated in the operation gestalt 
2, it turns out that it is necessary to carry out under existence of inert gas. 

[0148] [Operation gestalt 4] According to the conventional method, small quantity, in addition a sol 
solution were adjusted, acid ion-exchange-resin granulation was agitated at the room temperature as a 
tetra-ethoxy silane, ethanol, water, and an acid catalyst, for 24 hours, hydrolysis and a condensation 
polymerization reaction were advanced, finally ion-exchange-resin granulation was removed, the styryl 
system fluorescent brightener was melted further, and vacuum spray liquid was created. When coating of 
this liquid is carried out to a substrate by the usual approach, the transparent thin film by the sol gel 
process can be obtained by heating at 100 degrees C. Then, the substrate temperature of a vacuum 
spraying process and a heating process was controlled at 100 degrees C, and membrane formation by 
the vacuum atomizing process was performed. Heat-treatment after vacuum spraying was performed 
until the volatile component from a substrate was no longer observed. About the substrate, grease is 
used for a substrate maintenance plate, the glass plate with a 30mmx30mmx thickness of 150 
micrometers was stuck to it like the case of the operation gestalt 1, and it was dealt with, and 
purification processing on the front face of a substrate was performed with the ozone approach like the 
case of the operation gestalt 1. The infrared exposure to a substrate maintenance plate performed 
heating of the substrate in a vacuum spraying process and heating down stream processing like the case 
of the operation gestalt 1. The thickness of a thin film adjusted spray velocity and spraying time amount 
so that it might be set to 0.2 micrometers. Thus, ten thin films of the operation gestalt 4 were 
manufactured, and the friction test was carried out like the case of the operation gestalt 1. 
Consequently, exfoliation of a split was not accepted at all. In addition, irradiating ultraviolet rays so that 
the added fluorescent brightener may emit light, it observed and the existence of exfoliation of a split 
was checked in the dark place. 

[0149] [Example 5 of a comparison] If the point of having not performed purification processing on the 
front face of a substrate by ozonization was removed, ten thin films of the example 5 of a comparison 
were manufactured completely like the operation gestalt 4. When the friction test was carried out, the 
number of the splits which exfoliated amounted to an average of 27 per substrate. 
[0150] [Operation gestalt 5] The N.N-dimethylformamide solution of the polyamic acid which included 
the merocyanine mold coloring matter structure currently indicated by JP,8-95101,A in the giant- 
molecule chain was formed by the vacuum atomizing process. In the usual coating approach, this 
polyamic acid can form the polyimide film by subsequently heat-treating at 250 degrees C by 100 
degrees C for 1 hour for 1 hour. Moreover, decomposition is not accepted even if it heats to 300 
degrees C. Then, a 150 to 180 degrees C temperature requirement and membrane formation 
subsequently to a 260-degree C temperature requirement, control the substrate temperature of heating 
down stream processing from 250 degrees C, and according to a vacuum atomizing process were 
performed for the substrate temperature of a vacuum membrane formation process, and the thin film of 
the operation gestalt 5 was manufactured. Heat-treatment after vacuum spraying was performed until 
the volatile component from a substrate was no longer observed. About the substrate, grease is used 
for a substrate maintenance plate, the glass plate with a 30mmx30mmx thickness of 150 micrometers 
was stuck to it like the case of the operation gestalt 1, and it was dealt with, and purification processing 
on the front face of a substrate was performed with the ozone approach like the case of the operation 
gestalt 1. The infrared exposure to a substrate maintenance plate performed heating of the substrate in 
a vacuum spraying process and heating down stream processing like the case of the operation gestalt 1. 
The thickness of a thin film adjusted spray velocity and spraying time amount so that it might be set to 
1.5 micrometers. Thus, ten thin films of the operation gestalt 4 were manufactured, and the friction test 
was carried out like the case of the operation gestalt 1. Consequently, exfoliation of a split was not 
accepted at all. 
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. [0151] 

[Effect of the Invention] As mentioned above, as explained to the detail, according to the thin-film- 
fabrication approach of this invention, and thin-film-fabrication equipment, the effect of the pollutant to 
a thin film can be lost, and it enables the adhesion force to a substrate to manufacture efficiently a 
highly efficient nature thin film with high endurance highly. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram which illustrated the outline configuration of the thin-film-fabrication 
equipment of this invention. 

[Drawing 2] It is the block diagram which illustrated the outline configuration of the thin-film-fabrication 
equipment of this invention. 

[Drawing 3] It is the block diagram which illustrated the outline configuration of the thin-film-fabrication 
equipment of this invention. 

[Drawing 4] It is the block diagram which illustrated the outline configuration of the thin-film-fabrication 
equipment of this invention. 

[Drawing 5] It is the configuration sectional view which illustrated the spraying nozzle and nozzle 
breaker style which are used by this invention. 
[Description of Notations] 

1 Vacuum Housing Used as an Inlet-Port Load Lock Chamber for Substrate Carrying in, 2 The vacuum 
housing for performing substrate purification down stream processing, 3 The vacuum housing for 
performing a vacuum spraying process, 4 The vacuum housing for performing heating down stream 
processing, 5 The vacuum housing for performing a pressing process, 6 The vacuum housing for 
performing seal down stream processing of a thin film, 7 The vacuum housing used as an outlet load lock 
chamber for thin film taking out, 8 A general-purpose vacuum housing, 9 The vacuum housing for heating 
down stream processing and a pressing process, 10 Substrate installation / taking-put opening, 11 An 
airtight door, 12 An airtight door, 13 Substrate conveyance device, 21 A substrate purification device, 22 
A seal processor, 30 A substrate, 31 Substrate heating device, 32 Substrate rotation and a parallel 
displacement device, 33 An atomiser, 34 Liquid-sending pump, 35 A spray liquid tank, 36 A substrate 
maintenance plate, the 50 2nd substrate, 51 Annville with a built-in energization heating element, 52 
Annville with a built-in energization heating element, 53 A pressurization device, 54 Pressurization 
device, 101 An evacuation system, 102 An evacuation system, 103 An evacuation system, 104 A cold 
trap, 200 A conveyance room, 300 spraying nozzles, 301 The nozzle closing motion device section, 302 
A spraying liquid flow channel, 303 Needle valve. 
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y-4-v'7;7xyy > 4* -n -^^vvw^i/y 
T : V-4-v'T/T^y y*^4' -TA^ a 

yyfy-4-v7;7xyy^ 4' -^h^-o 

^!)fy-4-n-^/V7^yy, 4* h*v"< 

yyyfy7^7^yfy, 4 ~ (4* 
^y^yfy) y tf^ai^/K 4- (4' -y h> 
^y^yfy) y ^^/^^^ifoA ' -7^^ 
^y^yfy7^yyg, 4* -^/^yf 
y-4-n-yf^y7^^y, 4' ->7;^yyy 



74 

7>-4-n-^^r^/Vt^y7xy y^^(D4 ' -> 

7/^yVyfy-4-7;v3^^y >^g, 4' - 
n - ^ f ^v^;^^;^^y ^ y f y- 4 - ^ h 
^y7=yy; p - *;P/K^V7 n -7 ; 
-/K^-h, n-^f;V4- (4* -xh^i/7x/ 

T^m, 4 - n - /f^S»4 ' -x f ^r>y 7 xx 
A<\ 4-n-y^A^&#gM' -t^f/Vt^^7x 
xvK 4 — n -^l/^t^&^^A ' -^^y^t^rv' 
^mxi/^ifcD4-T^V^-/^&S : ^4 — TA^^ri/ 
7x^;Vx^f^S, 4, 4 ' -i/-n-7^;V^iy 
7/^yfy> 4, 4* -i^-n-y xvK^v'T 
^^V^^^^<DT^^^^if^«IS^ 4-v- 
T/-4 > -n-^^A'lf^xxvK 4 -y7/~ 
4' ™ n - Kf V/V b' 7 x x;v^ ^04-^77-4' 
-7/^/Hf 7xx;Vgii?0M, *5<tt5 (2S, 3 
S) -3-^f;v-2-^'oo^;^7^84' , 
4" -t^f;^^lf7xx;K 4' - (2-^^vV 

v/7xx/K 4' —^^/VfcT^ai^/U— 4-^7/V^>- 
®£4- (2-y^vK/^A-) 37 

[oo'76] [&«tt«fiEi «9 aish-s 

J: I* RAtt. «ltt©»«K**t«^ *SVM4^ 

tts &m<Di><o&femi*%Zo 

[0 0 7 7] JMWSICtt, «*.tf % * * / — A\ y 
— /V, ^yyaW/^^/K n —~f&/ — A*\ T ^ 
yVTWa — A\ n^^r-y-/— A\ ^Vvvl'TA'Xi — 
A'fci?0>TA'3~ A^l, jn^-u^y a— A\ v^^-U 

y^y^;K ^ytyy/i^f7/V3^HS, W 

^Vx^7-;K ^h^rv-^^y— /W :/ h^v^r^y 
— *;i/tf ^if<D3t— r/vjg, r^7t Kp7 
7y, : i, A-*?*r*Ws i, 3-v^^^y^v^if 
on^tx:— x/^x ^pc^y, ^pp^ eg 
mtmM. i. :2-v?^DDx? y% lf It 2-hy 
^ppx^y, h y ^ u^^iro^P-y^b^tTk* 

o -v 5 ^ ni n^O-tf V, xhn/<yf y, T^y— yv x 

^^V, n-^^f*^, n-^^^V, v-^u^^-y-^ 
4 ifOlBHSRft^***, N, N-^^*/uA7S 
K, N, N-^f"^7t f7^ h\ — ^rf-y^^^ 
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(9) 

15 

* y y 9 h y T 5 Kfc if ©T 5 K«, N- ^ ^fcTa y 
KWit'OSttTU'g, Th7^f/H'^, 1, 3- 
v 5 ^ 2 — f S y/U^/ ^t£)£<DBM$M&&'. 
v 5 ^ Kfc.if©*/i"fc*S' K®, j^Sf^^ 

hy/K -?v t°^-- h y /V, h y/V&if©— h . 

y /ns x tr y * / y v& £©£fc****fbfr* . ■ 

;U7S;7/V3-/V, T=y f©T 5 V^Sft if © 

= hP^^y, -fitflsft*, ^^*7V, . zR, io 

[0 0 7 8] r Jib ©*§»*> $$:©ffili©t>© 

[0079] #»w©?w*je£#«rem*&K 

[0 0 8 0] ( 1 ) *»©K*H±«fcaH&' bfc^S¥tff 

te*5«fctf;*:#$©t>©. 
[0 0 8 1 ] ( 2 ) JKtt©i(M)BKj«tt«-k«*n*v^ 

[oo82] ( 3 ) mm±Kmm Ctmm&jmwnta 
f?ftte3©i^©mgn-»x-5 z. to 

[0,0 8 3] (4) •«R©APffififc»*rfT5*fi-Ktt, * 
[0 0 8 4] (5) 4«M©«0EKifi*jSfe-CfflV^6>Ha 

[0 0 8 5] (6) • Sfi*I©MfeSt»x.5-i:. 

[00.8 6] - (7).»g«iBoi«b«Ha©a, ... 

[0 0 8 7] &m<DttKt LTIi, CTX-tf* 3t^7 

ism*?** £*& ir ffi-i"* 

5. 

[0 0 8 8] *«maiSr, *3BM©*BI»jS*tfeJwJ;o 
T> #5^*#J:lJV<*fcr4«5W4#*©*V\ AH**: 
&B§^&rtT*ffi£#fls&ai _ 5mrte3i: bX, 2t*n© 

[oo89] y rmiKl ±ia© i 5 **Kfc 

jgbfcltKte, #3SISK:fc^T^Jgi£&#ttogli-3KS©-. 
#;*A«y T&Wgb VXhM^^hinio Mx.fi. 2*fe©*- . 

[oo9o]- %<%p7*. tttt*. &m\tmitc#* 

Tttt-tKfi, K*^^*JKS^^©:tf*SiS14gi. 



aT?tt^/<y.7tt^Jlt5r i t>#>5©T% ^zK* 
[0 0 9 1] 

[0 0 9.2] tmmmm 1 ] *^K©^ssjt^ft©fli 

StS3, *PiftftiaxaSrff 5fcft©l*SSgS|4, *PEE 
ritJ&XS&ff 5fcft©*t£8*.5, mi!o*W«l'li8 

pp- Kb U-CfflVNfeixSHg!9«7S:» fttt 

Ull. fc^bX^-hKESb*: *>©-?*> 3. .0 1 ©IS 

tea, »JK©*nffi^, ^©sfeHtea, ,jsj:^, mm 

[0 0 9 3] EI2^E]3KCT^t"3Jt?K, *^^1 
ftV^Ut. ^?BJP1 lSr^LT, IKS* 2.0 Ofctttt 

[0.0.94] HI 4 i 5 „• 1 -Q©^?S^5r 

?l)K©ipff^x!e©fca)ic:fflv> e>jx5 0 0 4 icct^-i- 

[0 0 9 5] X^S« 1 <CV b 9 ©JK«toV^Ttt» * 

©^a* s *^i-^5 i 5 KgBlt-t-<5JKIB©t©^#* b 
i\fI?gS 1 fty* b. 9 ©»K»±KHStfc«toT^5 = 
a.* fcli^r- > bv\ 

•[0 0 9 6] JXSSIS 1 b 9 .Ktfy .4* ,- t jtffl#* v . 

tf , JlSIWXfi S?tr ?XS«« 3>© fc ft ©H'fflt**» - 
10 3lt mmM&&l:X 1 07 4 P a ^< . 
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17 

&Bxuzfi ?M&®&9 (Dtc#>(D'n£m%m 1 0 2 
mm&&& 1 x 1 o- 6 p ammwn ms. 
1 0 3 mif(Dm^m%mm^-m^\ mm&m 

f|§8 <DM^%^ lOlli, fUi§K£^ 1X10-6P 
3 1 0 3 ©Mfctt, 3-;vKF7 77'10 

[0 0 9 7] J(g&8 1 9 Kfi> , ffi*H£ 
Sett (HjjHH") WtSo 'ffi*aiJ&S!t«K:o^T»±, 
— Rftl-tt 1 X 1 0~2p a KTOffi^j5riE5ft{cS!l^-e# 
5 t>©t?fc;h,tf^&©ttS:©fc©&teffl^5 - t 33-e# 
5. WjttfAflsWfclB:, Bayard— Alper tS! 

[0 0 9 8] S«±k*tti« Lfc*R#J^tt©flHft*ya 
£=fT 5 X2$# 4 * fete 9 fcft, •ffi*»^Sifll©|fefc, 

®^M»*5S;fc if ©<f *^fl:3SllSrttffli-5 £. t 
sc*#«e (H**i") tt-f^-v-ftsa-c 

(l*tti-IB«5R) i»fe-4*t>©-C**ttf, 
/fe 5 IrtfitttJltrMfP ttm/ e DT-T ^Sr&Nt 

lft>Av\-*tt • Umfrk LTIi7r tilSS 

flEi|HWB©»*-fr*>*4 if t <D*<fcm-fZ> r i 

[0 0,9 9] ;^QI§©?*0(Sl&:tf&l±, J: tF 

/ £ fc 'ttiSSMJfetf * © it \\ ***** MS^rt?*ffi £ 

r»iB»«*sJ:V/*fcii?!f8H43(f^©*t\ ***** 



(10) 

18 

H«BJ t LtttffltSWi, WT© (1) Sfcfi 
(2) ©^^Ttid>©*-ffit?Hlli-ixtfSi\ 
[0100] (1) SfcfclRALfcfft, X2»«2Sfc 

[0 10 1] (2) *«fc»ALfc«. *2*#2*fc 
0. 0 5 /1 mOlir^ 1 1 0 0 %j«lt5 fcO) 

tf» u— 7-*-3fe©Sfca5r?Uffl Lfc/<-7^ <7>-* 

pj©#^M5t^**JS-f-5tcSfco-Cfot, ittsyj 
- I> S fc 5 LfcES 0 . 1 m m«Jt©^3e^S^: 
1 oo*it*»«ii#ff4U<, 3Ef-, io*i' 

20 [0102] t^^s^U-y/v-A^^ii-y^yf 
ofK:j5lU»SE«Sria:«f SwifcJ:oTt>» «±©i5 

[0103] 5»j8»«*sJ:W/*fc«:«Jfett^xo4 
[0 10 4] [S^iHli*t&] i«X^T, *-7«E*»e>» 

ilbT^So S«*B©^b©^(4, *^-«lflg*tT»?8 

5.' 

[0 10 5] [^^-Vt'-AKItfe] KXST, 
-Y^-v-ttb, -f ^•Vfi£©^ , lJ y KKmJEtrPMPL-TiPig 
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m-nm^^ u»» ufcff *^<? 

*Wb • Ml- 5 . «■?•*' t'- J*fflMk4 tvi^-i RSlt 
[0 10 6] [:/7X^£fcf±&Stt^*^/;'^>'^ 

ft*«*a8*#3 «ittf, *2S*»rtfc 

*B5fc#LT*ifcfrK«l (»S*l6i) mH*tt3iy^^^ 
=Ht 5 3 (aStt-f*^^^*) . - 

*^«5Sr»t>f+»t*:n«Sr»KlwM-|6ibfcflClll"C|il<B 
3!»)£-tiT3 rtliiot, 7-7X7 u 

mmiw t <Dgj&±&V3i> i —mz-&&&tfx fcft 3 r. t 

9R Xf * Srffl V v£ £ i: T*# 5 „ . 

[0107] v&nmmmm ■n-wsimt&zxt/t&tt. 

if!M4:tf*©fcv\ flW*ft«H*#rt-e*K©*ffifc* 

fl-i&g (2£*2 0 0^^13 0 Onm^U^) fclf.lt 
& , X«*Bifcf*»ft:^ Uft* Lfc*»3R«ft!«»0 

[0108]. [jj-j/vaaaaa i****^*** <*« 

\zmt\-m9><-7 (tti*5~2 0W) fe»0ft«\ 

[0109] *Hife^fi(D^fi, *Kg*88 ©rtSBK. 
1 8 .5 n m, ffi^r 5 W,0^^7 VTTS: 2 *T*S 
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tt*KiWfc»«2 1 k vxm\ &mWA&, 
' 8rt«k:» *^J£T, ES0. 0 5 ^mOtMft^Sr 1 0 
0 %«*-T2)Xf^ 7 ^ ^--Srilil^fc^ftgiliX/ 

*5 «fc tm9&z#x tf&ttt S < ft 5 4 ■C#H*t«rfllJ*- 
-(bL-C^bfi/SO. 0 5 f im<omiL : f-& 1 0 0%WiMir 

fe, ^[fUl l*J«tt/l 2&JH*WI*fcU KX^fif- 

^<o«3&^ar<p|sv>, w^'ttcoisv^jgis:, m#fts« 
JbKMS-ra i t* s ^f-Xj:5„- ft*5, *nii^li-ett 

SSt bT, . 3 OmmX 3 OmmXff ^ 15 0 fi m<Dm 

ntf9*&±ft<o8iifxmtBmktikmi>x,.i&m u^. 
[ o 1 1:0] M&^m*-m#)\z.mm-5%&mi 1 

*J«ttJ<1.2 i LTfi, S«*J«tp?S.«a^«M»l 3SrJi 

[0111] mmmmmmx 3 n^jp 1.1**^12' 

30 <DMffl*ifiiifS£\<^ffi&<oh<oxib<oX. W%.*v7})> 
/t*b, «M*«jjW«B»* 4 fe»B* s »*tft«' N J: 5 ftlfcit 

[0112] 1 3 tm^x&m 3 0 

■rsfciafcoTii, j^s^jst-caKE 3.0 

3 6K:*3|t$*TSSt«Jftlt*i:.»av^**l-ftS. » 
tcStg^±|Ew«t5ftX/7^(0#-&, ^JgM©S««^ 
tS3 6fwBi9 ; W-ftT, .JIffi««rtS:«afei'Sr 

«RALfci#,. 4i"««i*^«3 6^*3ff$*T®t)ft 

|oii:3 l-aXzgifiSimSrff 5 fc#> : wJl£S3£ 3 f- 
fi, =>-7V }f K%y7* r 0 4 =^S* LT*ffi#«3Ri 0 

vtm^fciztiz... mm&&mm 1 3 \z£.<?x-&&®&3. 
Win®mm3 if±»jis*«}j:**>^fca«3Tp-sr» x 
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f -c f±» *=k*s «t #/* *i fc ap xmk fc © w 

■f-J: 5 *#ifc*3«*1-5 - fc tio-C, z<6-£ b *»* 
*»rt 5 r fc is-c* 5 r. fc tt&mtta^X ufc. 

[0114] ( i ) ftMfcatiti-fcBft: ttRfcMH©** 

B*«tt«JW«fcii« LTAPfUrt- 5 r fc «fc o TlSfi 
Sfcif'jfc^ 1 Kf£.m.(Dm.&®m\cfflW U «ffi££S!it l 

J&fc LTtt- '"«*.»*; T;v5 = ^a; ^fywi 

5 0 fcfcU HMflftk &JS?S. >-y-«HiJ!t ait. 
[0115]' (2) *Bteil56+3ffifcf*E^«©»K 

tU*-*>'^5'^ £r£tf ;Hto fct> <D £$fcg 
fcW*L, *^o x KXffiT©an!R#fc«Sj*&©tt»#'> 



(12) 

[o i 1 6] (3)' nm*m£t&iEkttiKttm<o3siR 

• [oi i7] (4) &&z*m&ii<Dmfc*iznmW)# 
■k-fr i,xmm&]ftm 3 6 \z.®mz*t, Mmmm&ftfe* 

«He«#* fc itmWjft Sr^^'if cD^fetc: J: o t B**i- 

[0 118] (5) »«Sr=/iKtt5iltt#*r^UTS«[«" 
»3ti»*5J:tJ«/*fctt*^ilWPrR» *fcf4, P^SSKiP 

5rt^»*uv\ "sfci BfMtovy =■->- 
40 jpf^-rs^fet Ltn-teit, .ttffltiov-xt- 

fc»±*>M»*JH*fi-5 r. fc t?s APSftSrfr 5 r. fc 

5o i: ^14© 

so s?M^£iS:tt5wiKJ:oT, Sl^m^PSaSrtT^r 
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[o.i 19] U±\z^tcmm\iBJffe*mMir%\^ 
M¥6-2Q 2 1 7 9^«fc«MBK:fB*t£;h/-C^*. . 

[0120] *safi»»-en, EAT, 3 6 t 

LTJ?:$ 1 0 0 Mm, *§3 6mm, ft£ 10 pmm07 

[0121] £tEifi&©f!Sl5fctt, f&g-fev-y— 
*f) fcJ:tmia*«Jm»»»3 1©JP»*J»3611 (El 
^ffl^fehs. a*-fevi»— ©aiattas, . 

[0122] • msWmm 3 2 

i3 3CH|i/X;V3O0 (0 5) tSSfililiS:, 

jc^iftpia'p, xaa«3o^5>, ««*y^y^ 

JWU»fctt; "SH^ X;v3 0 0 tS« 3 o ©WfcKtf- b 
frZ>*sW?-m (0^f),Mfflt5ii:{>-C# ... 

[01.23] mtovm<onwmmtm*. mmmft&3 
mzfrZc ^W¥7-2 5 2 6 7 l^m^mm^m^ 

SJVTI^SJ:?^ *P^Bt«3 5, a(jEjKy^3 4. 
ttSSS 3 3, tJil) 5 , «Ui / XA- 3 0 0 <D®.*M&%k 

fiv «T, RS^ItW3 5, £i£^7"3 4, 

3 3, *5.fcT*, PgjR/X/V3 0 0Srlffi03^ffli-5» 

[0 12 4] tl?6-3 0 6 1 8 H§^*fcfiM«fcBl 
^bTfc5«t *IS/X/l/3 0 0(D— mt LT, SI 40 

OOICIJ, =— hVW^7*3 0 3&fS:tt, /X;V|SW,, 
«gB 3 0 l.fc iot: K/W<^7* 3 0 3. SrSb*^ 
U "SP7X/U3 0 0*»6>©?|W»JifcH-»»ja^ 

wnvmm* tc : 3-4iac tap.- . 
»»s?i5»fEss.3 to 2 sr&* vxmm/ X* 3 .0 0 

[0125] jS«jR>'7 p 3 4 t LTfi, ttflE^n-* h ^ so 
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So 

[0 12 6] EAT, ffi1ttMfto*K£j*tm£ Lt> £ 
*H4*»6*©9$Mfc3. 3' -^f-tvitr^^Uiiv 
■#*sT-> (EATDODC rilSIE-fS) tJ<t^WM 

tt«tjjMw# y * * y ^.2 - 1 ko^-^p e/u (ea 
T, PHPMAtB&IE-rS) &T±h>-\zmM^tz.Mm 

ODC I hVttffiO'bro^fflLfco -(73 

STF, l 0&/Ve#j&Lfc£#j|Sj2 3 0*C-e5M¥U 

1 0- 5 Pa(Cia^Tl 5 0 < Cl:»UTt)#i 
Lfca»ofc 0 3=fc, PHPMAIi^llf-'l'aiVX'f 7 

■ jk y — • 7p??ytm<Dh<D$:nt}i:mmx*n 
7 3t)-cfeofc 0 m&i&fmmmmv&M-tT-* h^i 

OOOml^, DODCI: 2 4. 3 2m g ( 5. 00 
X 1 0"5mo 1 ) tJiTJ'PHPMA: 5. 0 3 g fcgjjg 

EAT^xE^S £ 5 Jie^tfe-C^fe^fllSSRSrfT 5 n t 

[0127] xa«MixsT?»K±teitai-5i»^raM4 

6-2 6 3 8 8 5*^t«fcE«0*ife-efPritbfc*tit|& 
CKR% ( 1 ) ] ^6- 2 6 3 8 8 5*&#&G* 

o»*f::ov\-c. 6 o ^ yi/=LU8£<nffi*M : i&-tZh<n 
ic+mg Sr2tfcW*/<-Xf7^^^., . 2ficD©«^ 

tc#^<A^, i o^tcstt) wu, ^m<omm^^ 
■festers siw2-o«, K^assrT^f^o ^jifcae-fk, 

Sj fcJl*^-. :o*S-c> ^Si^^?&«i65 2.5.0 o cs. 

[0128] ( 2 ) ),-. 0 ^m^SWBt^S'J^S 

tern dx, -iitrftcfcjtr ?w*.-Y<if ^ y ■— - 
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«>, jn*8Bfcjs^-c-£aaf (Mx.fi, is/^) -ea 
il&> »*©**an^>fc.J:5fcfct>\ *v*"C* 

b^v*»W©^ri»--tt*W*©f&**»e>, ±I5©# 

/«fiB*ftif-C» &©«i,^©fcM\ «»3^404ftffi«r«USl 
b^v^fc©, KIMfe (1) ©#J&s»bTV^<5. 

[oi29] ±mmmco&m/ffimmi&vo<Dmi&mtti 

ffi£3r, WKtfe ( 1 ) -C*J^ Lfc 14 0 iCT-ife 

S^{£^t,©ttfe*DODC i (WSBffll^^-C 2 3 0 

J5)P!S!ii&^£ 1 5 O-TC^fe 1 8 0*C©<KH-ClW»i-3 r t 
k bfc. 

[0 13 0] X*flaS*3.6R:B0fl-ttfc|JK 
kfUKiot, »#**H*#rt"Ci*fb*ySbfc*K 
30 (3 Ommx 3 OmmXf $ 1 5 0 jim) 

**©s«ap«wwt3 . i -® 9 w it > mmum * 1 . 5 0 
1 8 o'cro&Hic^nsfiL&as^ 1 0_4p a 

(DODC I *5±OtPHPMAOl^ft ; PHPMA© 
ifcfiSrl. 0 6 £ Lfct#ODODC IigffO. 01m 
o 1/1) X2i«S©IHK <«y 

x^3 o oojuasr-^ ? n t— (m^-f) -e4 
[0131] *mmrm<ow&. M^mmm-rmh. m 

«3 0Sr«ffi««3©rt»^:««>; St5^«FtS3 6 
LT©**Mi«inSR4rtt»t., **±©«BMfc*»b©**J* 
#©jra#fl*Sftfc<fc3*-c, ±fSMS«BH (15 
0*C*»b 1 8 0*0 IHiS^T, 1 0~ 4 P a£AT©SK^ 

^ws* (m^-fr-r) T'^w u *pf&*&ax@©j»& 

[0 13 2] Z<D'<£. JqffiritJBiefc bfc» 1 0~ 4 Pa 



(14) 

26 

LT^fc, **«PfcBt9tUU ISfcJBtt l ©*K«:iM6 
bfc„ ^JK^#^©fc©©^«t^lKII^S:^ft 
HiSU *©ag*5:5EK: b"T\ ^P^MSft©#JK©JK/¥ 
# 2 /i mtW <fc 5 , K^tH©5S«*5<tU t *Si!Sa^ 

[0 13 3] iixfe©*»toV^, S«ir^JK©^« 
io IMtSrW^ifcft, *£*-r-:/ (ir 0^1^-7') Srffl 
^fcpJlKlrfcifeSrSIJfeLfc. i©tt»*KBK-t-5 
BS, , 3 6 V * x&m b 

fc!ffl»©t:**To/t. r*btt. #0Qfe7&f&©i*JRH:$feit 

^a^-cvfti^fc©, »ffi©^y^Sri5fc^-t-5^ # 
Bgas^sk$*v »*ii«w»3j«jE.u<fl*.J!t<'){caa*b 

[0 13 4] 2£«±©?Slgfc2JSrtffoTH£f1-5*'f ^ 
<D2>yf— <OJi*m^X, lmmKi-Cl 0*, #Jix& 
^•SrAtu, ^©^ii^-JcE^-rS^I^^PJD 
20 < lmm^PSt?l 0*. «JJtii*SrAK» IZIH&^Kffl 
*Hfc 1 mm^©?*JK*B-ltSr lOOffl, SIK-hKffr&L 

*JSr!»roTJE*rLfc. i© l 0 OttoJWKNi^^i-^T 
'- S5J;5»-, (Bl8mm«ttlf-^li!)Wll — « 

©KSrW-W-f-aWfcSr, ±E1 0tfc©«RI=ot^Tffo 

30 [0135] mmmm 2 ) ss« 

IHfil^ U, Sfe&PfWXSSr 15 0 "C^ bl80 *c©a 

2 cd^jkst 1 o^Mit hm^ib i h mm\z \,xwm 

»«**ltbfc. -£©&*, Si||Hbfcil|B^-©^:«S«l 
tfcS*. 9 ¥*D l . 2 mxh o fc„ HJS^ffi 1 ©«-&(' 14 

[0136] [Jt^J 1 ] d A^(DgitK^-C**3D 

40 tef**bfc*r**«ft*&SMbbT»*u ^v^j@*e 

R#fcbT. jti!?0iji©#^i.otjc^b, mmmm . 
i ©*-a- 1 mmz uxm%mm*mm bfc c ^©jg*. 

*»bfciW>i-©*«:XS 1 ttS 8 3 «»cSb 

■fc. ^©jc^^sis^cfcjRHfi^^^teaxe©*" 

so S«3cS©^k«iaS:ffi5^v^> SSSICWb^© 
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(15) 

27 

ffl&tlZo 

[oi37] amm,2 ) nmm 1 1 mm^ b-c^-y 

U J"^*- (B@0. 3 m mJ£i±©??®*0fi 
it l tty-i — h^t- 1 o of@*«) ©tplc i&#tB 
bfc. r <DmwL*m t 1 1 mmz b 

x, jt&#i 2 i .otfcf^fijt u iss^fli i ©it-a- 

£ P&fc: bT9MKttl*&.ll% bfc. - -t©IS*\ flit bfc 

s HJ£»<£ 1 J: 9- 1> , flUt b^i" <4ofert 

*if^©iStt#ili*<5fc». * y-^v^-rttci^Sb 
fc«rt-et>» «fttt*r^as!g*bTb*v\ ^©fcS*. 
*«©tt*«*y&HET-*- 5 1> © t «aa $ ft -So 
[01381 CSHfi^tB 3 ] HJS^flgiw^artlD^tw 
tT« nmM&MPt (DODC I h. PHPMAWjS'a 
to) *sitabfc»K3 0*:Hffi9«3.f*j«|5K:l»v^* 
15 O'Cd^b 1 8 ccpffiJ^Siax, #^An^^' 

&<^X, ±IE^J«^5£*l-^-* 5 it« bfcMR 3 0 SrX^^ 
fg o. fc * * % -3&PBEjSc*xa© * ©K^SS 9 — 
i£bfc 0 ..• •• 

[0 .1:3 9] ^^|§9©^&l5^{4a^f^^rtjST^ • 
tVV5 l*5«tIJ55 2, *Sitf»DBE«l«5 313*^5 4«S 

fct©x, ak-fex-y-- .(ig^errf) jsjuhummm-.-.'-. 

W#*P««« (BfiMH") l-iorc, Mx.li.2 5 0tS. ?o 

sat?, mmm-*imt£h<D-Qhz>. immmms 

3*»J:W-5 4«, *»©Si»bfc1Mtt*s? (H 

W»Sr JPff j*?»-f 5 /c«>©*gflf x-fc ■ 

[oi4o] ±.femmMimmmm bfcg« 3 0 . 

SUSfRi^rtiET: X tvv 5 2 (c& <3 tttt fcfL •■ 9$ 2 ©g« 
5 0*rJlfa#».8rt»CfllW>-C\ 0O»fri:|SI«K 

*5 o&, mn&T.. xffl3S»9rt©a«»jiM*rt»ET. . 

T^t7V5 2©*^ll9f+«tTfe5StK3 Old, 
*i»i-*J:-5«tl5bfc. •: ; . • ... • 

. [0141] #^X. 1 .0" 4 P a JWT©ffi*S : T> StE- 
3 0 t 5 0 :&s<MM-3 J:- 5 . »£E«Mf 5 3 *5«fctf 5 4 £ 
I6«U Pintle: rtJKoffl«38Jftfl5}- J:o"C, -7^tf/H« 
'tt-«±|B>UMB' ( 1' 5 0:°C*^ 1 "8 :0°C) (Cffiltf b 

iis3o ±<Dnmi&im®¥m t to<r>m&is x tram; • 

©ittrtr-a-fc-frT, j»ffi*«5 3*SJ:tf5 4£1MJI«E- • so 



.25 

L, S«3 0 J: 5 0*5-I?gf t5<t 5l;Lt, 

%m<n>*mm & Lt.-7^ tvwaa & ±iE?ag 

#«8rtSr^JE^Mbfc. ... 

[o i 4 2] r^-e, jta«t»8K:Bi9Wrt*:*»*aa 

mm 2,2 Sr^fli U SS3 0t 5.0 

ffl (ffiffi) t».0il^rf^^.V:»J!M.Sr*tAb N »K©* 

#t*«aS:ll!fcL;fc. *»«iattWl2 2©Aflc«i: bf 

■e, #-c«ai"S*jfe**5. «#ftosait 2 2 ©S'J© 

u- * - Srffl </ ^.Tx^ir^lgftAV y bT 
tf5wfct>nri6-C«>9, ^M^®©^i*?r-Si«fe5r 

[0 14 3] tits, ^mmmm-cn,: M^mm^UKa 
v & M^mmmmax vmm&rffl srp® bx , s«3o 

t 5 0 \Z.&*tlX&miStl1Z»f&<0!gim& 1 0 u m\Ct£ 
5*5«MWb'fc. . . 

[0 1.4.4] «#t*aaSrJl»*.*:»RSrSE1t^-lclJt9m 

b. *tR«»*R*>bfij^bv M*b-rv^2,yy ^$r, % 
[0145] z<D£?\zhx$imi.it?mi&t&2<onm 

( 2 fe©*#^7 ^ *J i tr= /if ^ ->«NE J: o X«tt $ 

fWKKOv -asfenB* fett^^ofc. 

[01:46] .-CMSi8!0«3]'.5SlBKIB2i:IBW«cbx; S 
tg 3 0 t 5 0 Kt**nfc^tt©iMt«rfil5t b, 

3©»^tt,. 2ft©^^7^('^tbX«l/^t.© 
© y ffiffii4^:mtc^fi4LXv^So rtv?rilT« PtBfl- 
2 *ZMWcW bfc t r 5, ! 1 ^Sii bfc^X, 
ttbXV^5»ffias»*»fe. feJH«Ott6^»*ofcrt!» 

Xtfe*©J8ife* s fllB*iT'fc. DODC I »Bjt**iJ:ai 
5W»^iB-i,* r.;t *5*IJ ft.**, xMit bfc 

i o. i?4-.7 ]■•, xitmn ) mmmffi %t mm^px. m> 

m 3 0^.5,0 fc!**ixfcJg|Bc53iR*tl3t.b,-' mMMmi 
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km 4 <onm * , ^?st, Bt Bf 2 ^ra*s l*l ^ r 

* o r t # S ftTfB«) ?BW-*aS©^l*Sri«» 
[0148] [HJfeMfl84) *«fcfcttV\ X 

sta-c 2 4 p#ra«# lt, jp*4W»*s «t uqfia-&siS £ 

bfco £©«*a*©#Srt?£ttfc:»XLfc*frfrfi, 1 

o ccKaum-t-s ✓/u^/Hsfet J: 
ia©**ift«sri o oici=#j»lt» m^mmm\zx 

MMMM 1 <Di§r£t fflfflz^ 3 0mmX3 0mmxU 
#*-&t»»-v\. *S*iB©i«k4BaSrs una* 

KftgflM <D»m* 1 O'ttW&JU- *J£^«8 1 vm&tm 
#fcLT*«MR«r*lfiLfc. *©&*, 

[0149] jaw&aK.tsa&ig^ffi© 

[0150] C%)lpB1fe5] 4»H¥8-9 5 1 0 

■t^-gxfctf it t 5 s>*&©n, N-y^f/u*w 

«*r©i&x#&©#ft\ root;-? mm. &v*-c- 
2 5 cc-c i B#ra. jpjRtea-f-s'r. t -e, y ? k« 

tJKAtiiimS. 3 0 OtST'APf&LT 

«Srl 5 0*C^e> 1 8 0*C©il*j6B, A^"X\ Mi® 
3SXa©*Ki&£& 2 5 0 o C^t> 2 6 OtCfift^il: 



(16) 

*»WR«**tft< 4**rf¥ofc. S^lco^TfiH 
16»jl8l©»di^flHc x 3 OmmX 3 OmmXff $ 1 

5 o um<DXy*m-&mm%ftmz?v xtm^x&it 

J;o-Cffofc 0 »JB£©J0lfff} 1 . 5iimK45J:5« * 

io rm 4 ©su^sr i o gem u nm^fg 1 ©#^ t 

[0151] 

[3891©3b*] »i»Hw|ftWbfcJ:5K:» *&WO 

[BUBOflML&flM] 
20 .[01] *|gBj diHWKHSSEVotBHIlJft bfc 

[0 2 1 ^9lo]im^Vo«BMflA»M9L% 

: [0 3] ^nof«m»egio«B««|j«»fl9U^: 

[04] *&m<onigmmm&<o®temi&t:w*viz 
mis.mx$>z> 0 

30 [ff-s-oDiwn. 

tbSXSWBk 2 KS«Hkteaxe«rtf 

3 X2«»Xg$rfT5fc«>©X3S*8. 4 A 

rn'*a3axasr»5-fc«>ojiffi«», 5 AisjAvxatr 

tf5fc*©Xffl«B; 6 JWR©**t«iaxaSrtT 5 fc 

liuiik^MJttii, 8 iaffljis««» 9 

»!R^axSfcJ:l«iP£E^»xa©fc»©JCaS««, 1 
0 S««A-M(±JP, 11 ftttll. 12 ^jp, 

40 13 21 mmmmm. 22 m 

• tummm^ 3 0 3 1 mmmmmm, 32 m 
mmm • wmmmms 33 *^Bs 34 

3 5 «S^STlf, 3 6 5012 
OSC. 5 1 iBm»«Mt:rtKT>'tr>K 5 2 il^H 

sR#rt*7 , ^^K' 53 tosmm. 54 *PJE^#. 

10 1 X^ftX. 10 2' 103 * 

104 a-/UKh5^; 2 00' «ei 
tt, 3 0 0*H/X/K 3 0 1 /X/HMBHMIItt« 3 
0 2 *S?dEi5lElS; 3 0 3. --K/W<;^„ 
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l®4] 
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(18) 



[05] 



3 0 1 



303 



3 00 



302 



(71)ttJSA 597007743 

5K#»-0 < firfrSS 2TI 23#iffi 8 # 
(74) ±12 3 45©ft'a A #S± SB 12 W2« 
) 

<72)*W# ¥H K 

eio<UfiWlTllf4 lift 



(72)5§i^# m 

35**o< «rtT^ffllTg 1#4 lift 

(72)3gBJ§=g- Bf Cttt 

3Cj£fPJE3:EiI2:rt ITS 9#4-S§- AB 

(72)3§?J§# 

IMS4EKrtlTS9S4f AB 



